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City Fire One of the most satisfactory and perhaps the most important 
Prevention of the developments in organized local fire prevention effort 
Bureaus. has been the growth in recent years of the fire prevention 

bureau as an integral and vital part of the municipal fire 
department. A review of the past ten years shows the substantial progress 
that has been made in this field. Ten years ago approximately twenty of the 
larger cities maintained some sort of fire prevention bureau organization. In 
nearly every case the bureaus in these cities have been enlarged and addi- 
tional scope and powers provided. New bureaus have been created in at least 
fifty cities since 1921. Seventy fire prevention bureau chiefs are now included 
in the Fire Marshals Section of the N.F.P.A. Our engineers have been directly 
responsible for arousing interest leading up to the establishment of bureaus in 
at least twenty cities in the past five years. 

We believe that there is nothing a city can do that with a relatively 
small expense will reduce fire hazards and losses throughout the city more 
than by the creation of a fire prevention bureau with proper authority to 
carry out its duties. 

* * * * * 

The 1931 Fire losses for the year 1931, according to the preliminary esti- 
Fire Loss. mate given on another page of this QUARTERLY, indicate a sub- 

stantial reduction from 1930. A variety of factors may be 
responsible for offsetting the usual effect of business depression upon the fire 
loss, and it is probable that no single factor should receive all the credit. The 
deflation of commodity values, with consequent decrease in the money loss 
for a fire of the same physical magnitude and decreased inventories are doubt- 
less significant factors. The most important factor, however, has probably 
been the vigilance of fire protection authorities. 

It is only within the past few years that fire prevention bureaus and 
arson squads have been widely established, and the present depression is the 
first such period in which the fire prevention function of municipal fire depart- 
ments has been so organized as to exert a material influence upon the national 
fire loss figures. The capable fire chief knows the danger spots and can con- 
centrate the efforts of his fire prevention bureau upon them. Experience 
shows that with uniformed inspectors going through a property at frequent 
intervals, the fires that the chief has feared seldom occur. 
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With an efficient arson squad investigating every fire that is in any way 
suspicious, the would-be incendiary realizes the futility of attempting this 
crime. The conspicuous results in some cities in which the fire prevention 
functions of the fire department have been particularly well developed show 
clearly the effectiveness of the measures for which the N.F.P.A. has been work- 
ing, and make it reasonable to assume that fire prevention bureaus, arson 
squads or other effective means of fire investigation, and correlated educa- 
tional programs, are now sufficiently widespread as to have a very noticeable 
influence upon the national fire loss. While fire losses in general have de- 
creased, the losses on dwelling property have been showing an upward trend. 
It is not practicable for fire departments to extend their fire prevention func- 
tions into the individual home, except as the householder may be reached in a 
general educational campaign, and the fact that losses have increased in the 
dwelling occupancy, while decreasing in commercial and industrial occupan- 
cies, points to the effectiveness of fire prevention efforts in the business proper- 
ties where their influence is principally felt. 


cs * * * 2K 


Fire Department The trend of municipal budgets lags behind general busi- 
Economies. ness, but it seems probable that in the coming year there 

will be an increasing demand for the reduction of 
municipal expenditures, including those for fire protection. Reduction of fire 
department cost in any direction, without serious impairment of vital protec- 
tion, presents great difficulties, but whatever the method used it should not be 
at the expense of the fire prevention bureau and arson squad, whose work is 
of very great importance, particularly at the present time. 

As a practical matter it does not seem possible to make any drastic 
reduction in fire protection expense without inviting such increased losses as 
to far outweigh any possible savings. A major conflagration at this time 
would be not only a local calamity, but would have far reaching effects upon 
general business conditions and might exert a serious world-wide influence. 
Any major conflagration would mean extensive sales of securities by insurance 
companies in order to pay their losses. It is not difficult to picture the disas- 
trous effect of even a relatively small amount of additional forced liquidation 
at this time upon security markets, credit and general business conditions. 


* 2k * * * 


Taxes for Fire departments when first organized were privately 
Fire Protection. maintained by the insurance companies. This was at an 

early period recognized as an inequitable method of sup- 
porting a public function that clearly inured to the entire community, a tax 
upon the prudent citizens who carried fire insurance that benefited alike the 
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careless and improvident. Though inequitable taxes upon fire insurance still 
persist, the municipal fire departments of the United States and Canada have 
since an early period been supported from the general tax levies assessed 
against the real and personal property benefited by fire department protec- 
tion. In the days when practically all buildings were of combustible construc- 
tion, and when there was no marked differentiation in hazard or protection 
between the various buildings of a city, a fire department assessment on the 
basis of the assessed property valuation was doubtless as equitable an arrange- 
ment as could be devised. 

Like many institutions surviving from an earlier age, the present method 
of assessing the cost of fire protection seems wholly illogical, and in some 
respects contrary to the best public policy. The largest taxes are paid by fire- 
resistive and sprinklered buildings; that have the smallest need for public fire 
protection. Why should the prudent citizen who erects a fire-safe building 
pay a heavy tax to support a fire department whose principal function is to 
protect hazardous structures that are of very low value and which make a 
relatively small contribution to the aggregate tax levy? The present system 
tends to penalize the provident members of the community and to discourage 
fire-resistive building construction and improved fire protection. 

Some portion of the expense for public fire protection—the cost of that 
portion of the fire protection system that would still be necessary to public 
safety if all the structures in the city met the best standards of construction 
and protection—should clearly be a charge against the entire community, and 
can fairly be assessed as a part of the general tax levy. The balance, perhaps 
a half or more of the total, represents the cost of protection for combustible 
buildings and unsprinklered hazardous occupancies, existing hazards that 
would not be duplicated in new construction under the terms of modern build- 
ing and fire prevention code requirements. Equity demands some new method 
of assessing this part of the cost, some method based upon hazard or com- 
bustibility, rather than upon value. At first glance this might seem to involve 
great difficulties, but there is no reason to believe that once some such method 
were established there would be any greater trouble in its application than in 
the case of tax assessment on the basis of property value, which despite its 
inherent difficulty has proven a workable method over a long period of years. 

If half the fire protection tax could be assessed on some such basis as on 
cubic feet of combustible material, there would be a powerful incentive to 
reduce assessments by replacing combustible by fire-resistive construction and 
eliminating hazards by sprinkler protection. Such a tax plan would operate to 
accelerate the present tendency towards increased fire safety, and bring nearer 
the time when the combustibility of cities may be so reduced as to require 
only a fraction of the present expenditures for municipal fire protection. 
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Fire Protection Public utilities have greatly reduced the cost of such 
by Contract. services as electricity and gas by combining the original 

one-town companies into large organizations serving exten- 
sive territories. Fire protection, now operated primarily as a single city unit, 
would seem to offer possibilities of similar economies, particularly in densely 
populated parts of the country where the fire departments of several adjoining 
communities might be operated as a single unit with more effective protection 
for the entire territory. Combination of existing fire departments of separate 
political entities would involve many practical difficulties, but the problem 
might be solved by an inter-community organization serving a large territory, 
furnishing fire protection by contract to the individual communities. Such an 
organization might be a public body patterned after those now furnishing 
water or drainage service to territories organized without regard to municipal 
or even state boundary lines. In many instances contracts have been made 
whereby a small community receives protection from an adjoining larger com- 
munity at a fixed annual charge or on the basis of the actual fire fighting work 
done. In New Jersey a recent report by a state commission appointed to 
investigate county and municipal taxation and expenditures points out that if 
the public fire protection of Hudson County were provided by a county fire 
department instead of by the individual cities, the annual cost might be 


reduced from $3,718,917 to $2,094,805. These figures do not include fire pre- 
vention activities, which are presumably not susceptible to similar savings. 

There may be differences of opinion as to the best method of integrating 
public fire protection, but it cannot be denied that operation of fire depart- 
ment protection in larger units transcending municipal boundaries may, after 
an intelligent consideration of all the factors in a given situation, prove to be 
a reasonable and desirable innovation. 


2K * * * * 


The Lie An example of the resourcefulness and ingenuity demanded of 
Detector. arson investigators is found in the report of a recent case in 

Indiana. An elderly farmer had a record of five fires in various 
buildings owned by him. In each case the fire had occurred during a thunder- 
storm and the cause set down as lightning. These fires had cost the insurance 
companies in the neighborhood of thirty-six thousand dollars. Mr. George 
Coogan, an arson investigator for the Indiana State Fire Marshal Department, 
was assigned to the case. Lightning is not apt to strike five times in the same 
place and Mr. Coogan felt certain that the old farmer was making a business 
of fires. He decided to make a final effort to break down the farmer’s story 
and equipped himself with a pair of radio headphones and some wire. He 
called at the farmer’s home and locked himself and the farmer in a room so 
as to be free from disturbance. He then advised the farmer that he had 
brought the latest scientific invention to detect crime, clapped the earphones 
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on his head and placed the wires against the old man’s heart. In a solemn 
voice he told the old man that the apparatus would instantly detect any lie 
and demanded how the last fire had been set. Trembling, the old man admit- 
ted that he had touched a match to the hay mow following a particularly 
heavy flash of lightning during a storm. He finally confessed that all five fires 
had been similarly set. 


Results of the Boston Fire Survey. 


In 1929 the N.F.P.A. Field Service Department made a comprehensive 
survey of fire conditions in Boston in collaboration with Miller McClintock 
of the Albert Russel Erskine Bureau of Harvard University. The study was 
sponsored by a committee appointed by the Mayor and resulted in the 
presentation of an exhaustive report containing recommendations to the city, 
showing how the bad fire record of Boston could be corrected. 

As an immediate sequence to the issuance of the report, the Fire Com- 
missioner of Boston ordered three hundred copies of the report and distrib- 
uted them to every officer in the fire department. The officers of the depart- 
ment were advised that questions on the subject matter of the report would be 
asked in civil service examinations for promotion, which insured a thorough 
reading of the report by every officer interested in advancement. 

The Boston Chamber of Commerce created a strong fire prevention com- 
mittee. The committee has been most active, and in planning its program has 
used the report as its guide. 

A new administration took office in Boston in January, 1930, and has 
recognized the valuable data available in this fire waste report. Shortly after 
taking office, the new Mayor announced that one of the major recommenda- 
tions in the report—the need for a comprehensive revision of the city building 
code, was in his opinion of vital importance and an appropriation of $10,000 
for revision was secured. Work on the new code is now in process. 

Another major recommendation made by our field engineers was for a 
complete revision of the existing State Fire Marshal Law. A bill containing 
a complete revision of the State Fire Marshal Law, based on the recommenda- 
tion of the report, was drafted and presented to the session of the Massachu- 
setts Legislature in 1930 and was adopted and signed by the Governor. The 
new law clarified the powers and duties of the State Fire Marshal and was 
welcomed by the fire authorities of Boston and other Massachusetts cities. 

One of the matters clearly brought out in the report was the problem of 
arson in Boston and the need for a more adequate control. Conflict between 
state and city authorities on investigation of fires had made the arson situa- 
tion unusually baffling. The State Commissioner of Public Safety, who has 
primary control of arson work, did not see his way clear to codperate with 
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the Boston Fire Department in the matter. Through the efforts of the fire 
prevention committee of the Boston Chamber of Commerce and others inter- 
ested, a law specifically giving the City of Boston the right to investigate 
suspicious fires was introduced in the legislature in 1931 and was adopted. 

Following the adoption of this law, the Fire Commissioner of Boston has 
appointed an arson squad, consisting of six members of the Fire Department. 
The Police Department has codperated by assigning three police detectives to 
work with the firemen, and the City Law Department has assigned a man to 
assist in the preparation of cases, making a total of ten on the squad. 

Fire records have been improved by the adoption by the Fire Department 
of a comprehensive record blank, which will encourage better investigation of 
fires and more detailed fire statistics. 

The Model Arson Law was recommended for adoption in Massachusetts. 
Recently a committee of Massachusetts fire chiefs was appointed by the New 
England Association of Fire Chiefs to work for this law and the State Attorney 
General has agreed to codperate in securing its enactment. 

The need for revisions of many of the state regulations covering various 
fire hazards was pointed out in the report. A start has been made by the State 
Fire Marshal in the revision of the regulations issued by his division for the 
control of various fire hazards, as authorized by Chapter 148, General Laws. 
New regulations have been promulgated on dry cleaning, the storage of fuel 
oil and oil burners, explosives and fireworks. 

To assist in the formulation of regulations and to make available to his 
division the necessary technical information, the State Fire Marshal in 
November, 1931, appointed an advisory board of prominent local fire preven- 
tion authorities, and one meeting of this board has been held. On December, 
15, 1931, a new fire marshal succeeded to the office whose policy in this matter 
is as this is written unknown, but who will presumably continue the board as 
it was organized on an entirely non-political basis. 

Fire prevention work was stressed as a particularly effective means of 
reducing losses. As a result the inspection force of the Bureau of Fire Preven- 
tion has been increased from twenty-four to forty men. 

The question of proper training of the personnel of the Fire Department 
received considerable attention in the report. This was a feature which had 
been neglected for many years. Under the direction of the new Fire Commis- 
sioner a fire college for the officers of the department has been organized as 
the first step in a general program of training. 

The effectiveness of the response of the Fire Department to fires has been 
improved by the practice of sending box alarm assignments to telephone 
alarms received during the night, on Sundays and holidays. 

The report called attention to the tremendous reserve of fire apparatus 
which might be concentrated from the more than forty cities and towns in the 
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Metropolitan area of Boston in case of a big fire in any part of the district. 
Further development of mutual aid arrangements between the fire depart- 
ments in the Metropolitan area has been discussed at meetings of chiefs of 
fire departments of Greater Boston. The above results of the survey indicate 
substantial progress to date. This has taken place in the face of unfavorable 
local political conditions, such as the change in city administrations and the 
appointment of two new men to the office of State Fire Marshal since 
the publication of the report. The committee originally sponsoring the survey 
considered itself discharged with the presentation of the report, but the chair- 
man, the president of a large local department store, has continued an active 
personal interest. Such results as have been accomplished have been due to 
the interest and codperation of the Chambers of Commerce of Boston and 
other cities in the state, the fire problems of which were similar to those of 
Boston, and the State Fire Chiefs’ organization. 


The 1931 U. S. Fire Loss. 


The total estimated fire loss in the United States for the year 1931 is 
$453,500,000. This amount is based on figures compiled by the National 
Board of Fire Underwriters for the eleven months ended November 30, 1931, 
with an estimate for December based upon loss experiences for the same 
month in previous years adjusted for the trend of losses of the current year. 
The total estimate is approximately ten million dollars less than the 1930 
preliminary loss estimate, a reduction of 24 per cent. 


Comparative Monthly Loss Estimates, 1929, 1930 and 1931. 





1929 1930 1931 

De 1655 dacswya teadoudes $44,713,825 $42,344,035 $44,090,449 
NN SS oki cdyahies ss toa tedes 41,520,290 43,206,940 41,776,051 
WMO bp clea cigvidlac a= wine wees Sate 41,277,814 42,964,392 44,074,362 
WRIT 0 win eis. 0 59: bait Rok re tae 36,845,795 43,550,996 41,423,764 
ER a isk,4s Jucog bonne taeeal 32,129,408 38,415,142 37,835,273 
ME Keb cee w Sonn sy wetke REAR Hee 33,605 663 31,818,266 33,368,378 
NE Pic cieuste at. cusses aan 31,985,493 34,847,750 33,024,594 
| RO REET OORT 30,446,893 36,043,679 31,917,630 
PMU asia c'c c wsere Caw ons we es 29,249,355 35,230,456 33,202,986 
RI 5s ee Keseda eee dees 31,652,385 36,838,614 35,501,530 
TROUONENOE Jn Si iene teen ediéaewa 29,061,869 35,682,577 35,287,641 

Potel 11 motiths. .... 0.05%: $382,488,790 $420,942,847 $411,502,658 
DI ois dieeed an eats So se ee 39,726,388 42,669,915 42,000,000* 

Fotal 12 months, .. 25 608: $422,215,128 $463 ,612,762 $453,502,658 
Adjusted loss figures............ $459,445,778 $499,739,132 


(Released later in year.) 


*December figure is taken as an average of the losses for the previous years adjusted 
for the 1931 trend. 
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Aggregate Loss for Sixteen Years Exceeds Seven Billion Dollars. 

The 1931 fire loss brings the total fire waste of the United States during 
the past fifteen years up to the stupendous sum of $7,228,228,447, an annual 
average of approximately 450 million dollars. Those losses, however, should 
be considered in relation to present-day burning ratios, which in turn are 
based upon steadily increasing property values exposed to fire. For example, 
the fire loss of $258,377,952 in 1916 may very possibly have resulted in as 
high a burning ratio to the aggregate value of all property in that year as the 
$453,000,000 loss of 1931 is to present valuations. The following table gives 
the annual fire loss record by years since 1916. 


Annual Fire Losses in the United States from 1916 to 1931 inclusive. 


$258,377,952 $559,418,184 
289,535,050 561,980,751 
353,878,876 472,933,969 
320,540,399 464,607,102 
447,886,677 459,445,778 
495,406,012 499,739,132 
506,541,001 453,502,658 
535,372,782 maps 
549,062,124 Total... <....0...+...93,200,00m 00? 


Large Loss Fires, 1931. 


During the year 1931 there were 43 fires involving a loss estimated at 
$250,000 or more as compared with 68 such fires during the previous year. 
Every section of the country showed a decrease in large loss fires, except the 
Southern states, where the number increased from seven in 1930 to eleven in 
1931, and in the Rocky Mountain area which reported one fire in 1931 and 
none in 1930. The location of these fires is shown on the accompanying map. 

Of the total large loss fires in 1931, but three could strictly be regarded as 
conflagrations. The first of these occurred on June 7 at Norfolk, Virginia, 
and involved about sixty buildings adjacent to the waterfront. The total loss 
was estimated at approximately $1,000,000. A detailed account of the fire 
was published in the QuaRTERLY, July 1931, Vol. 25, No. 1. The second fire 
of conflagration proportions occurred on June 27 at Spencer, Iowa. This fire 
had its origin in a drug store when a boy dropped a lighted sparkler in a dis- 
play of fireworks. Twenty-five buildings were destroyed and ten others were 
damaged with a total property loss estimated at $800,000. On November 26 
a conflagration at Hopewell, Pa., destroyed thirty-one buildings with a loss 
of $250,000. There was no local fire protection and, owing to the blocking of 
a bridge by the flames, fire apparatus from adjacent towns had to make a 
fourteen mile detour to reach the fire. 

Two other fires, characterized as “group” fires, involved several buildings 
and presented all the elements of incipient conflagrations. These fires and 
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their losses were as follows: 
January 11, 1931, LaGrange, Ga., 4 buildings.............cecceeeeees $250,000 
Match 25,:1931, Granville, N. Y., 7 buildings... 02.0000 sccvecscscens 350,000 
To these might be added the Buffalo, N. Y., Armory fire of May 6, flying 
brands from which caused more than seventy-five roof fires and resulted in 
the destruction of a church. (See QUARTERLY, July 1931, Vol. 25, No. 1.) 
There were a number of fires involving single buildings or property 
where the reported loss was more than $500,000. A tabulation of these losses 
follows: 


January 16; 1931, Philadelphia, Pa., leather warehouse............... $578,000 
January 20, 1931, Cambridge Springs, Pa., college building........... 625,000 
February 25, 1931, Providence, R. I., state pier...........0...eeeee00- 750,000 
Roel 2, 2931, Vickepard,'DAis., WME WS os lek ns ceeds scenes 500,000 
April 13, 1931, Menominee, Mich., lumber mill...................--- 1,000,000 
April 29, 1931, Winston-Salem, N. C., tobacco warehouse............. 660,000 
ER OC PRL; Ns FN ey RE TIOEY 6 3s 59:0. 6 5.010600 0.6.56 vcleinn one's a0. 5,000,000 
December 3, 1931 Jacksonville, Fla., fertilizer warehouse............. 575,000 
December 20, 1931, Newport News, Va., ship under construction...... 2,000,000 
December 27, 1931, Altoona, Pa., railway shops..............+.-sss06 1,500,000 


The occupancies involved were about equally divided between mercantile 
establishments (wholesale and retail), industrial plants and miscellaneous 
occupancies. 


Estimated 
Occupancy No. of Fires Loss 

Mercantile Eatablishments 2.0... ....06ssscsccsevessccss 12 $4,617,000 
a Serer ere a 6 $2,904,000 
Na sg ein ec nesea ves eee 55 6 1,713,000 

I Oe ross Saw Abaien poise 6 eee ly eeiak 12 4,628,000 

DEISCOMENOOUS COCCUDAMICIES 20.5... occ kb es ccdicwecscses 16 13,843,000 
ates nat hehsia ols 5 ee 400 1 $5,000,000 
Ship under construction......... 1 2,000,000 
ET CRU Riniscestc isda ee Z 1,750,000 
Apartment buildings ........... 2 750,000 
Piers and wharves.............. 1 750,000 
IN IN co ip ccc hoe aiedasere ae 2 718,000 
Colteme DOUG v.65 occas ves 1 625,000 
ae a Serra rr 1 500,000 
PE NON oo onic sw noeies naee es 1 500,000 
School under construction....... 1 400,000 
BENE Doin sik een asi foiope a 0 ud 1 300,000 
IS oe nn aleve. 0 sss oareeeass 1 300,000 
NE hg pps a Koo > cs Seas « 1 250,000 

IS 2 detach sans aN rene oe tba ahs cee 3 2,300,000 

MOS ci hh Gs cee awe es Kileice Vee Rieke tes aera rs 43 $25,388,000 


To determine the factors that have been responsible for making these 
forty-three fires large loss fires an analysis has been made of the reports of 
these fires filed with the N.F.P.A. Department of Fire Record. Not all large 
losses can be attributed to a single factor and in some instances four or more 
factors have been equally responsible for the rapid spread of, and consequent 
large damage by the fire. Such a case was the fire which destroyed a large 
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frame tannery at Olean, N. Y. It is reported that the reasons for this large 
loss were: (1) delayed alarm, (2) failure of private fire protection, (3) lack 
of protection against exposure, (4) inadequate water supply and (5) lack of 
pumpers. 

The factors indicated by the reports as being responsible for the large 
losses of 1931 are summarized below. It is obvious from the totals that in 
most instances more than a single factor was involved. 


Reason for Large Loss. 


No. of Fires 

Highly combustible contents or excessive amounts of burnable materials..... 18 
PO a CUE UOED 08 TDS 6 iva hike cos oo cee Reuben eed cede uetaWwenebesaews 18 
Tee CUMIN hoo i sie Kak oS co belsipled corse OW Ree sie owe on Si ahane wate 18 
USEING UO No ios oe cian o's ckcoe dh oc cone Chae ee nebecdele baeers 14 

Fature of private fire protection... ...0 0. 606s ccccscesceens 7 

Fire department delayed in getting to work............... 5 

MARIO G0 PIRRUGEEY NINN, 8 5 ook rie f Send Ch ced Gaaat ies 1 

UMM NOIRE SERDE SITRUIE pcre ao unui aceatarernnd 4.080 Comacertan ccs 1 

Previous fire rekindled (fire dept. not called to first fire).. 1 
DR BNE 0 eas beac Nota be OS aeL Vee LS RRO Geary ivaeme de 4 8 
Lack of adequate private or public fire protection bibl ote abate Sew HN eRe aoe eels 9 
AMIE WRMRO MEI yo. 6 ao a do's ac ed ole Ue-wleti we dae weaves gheebiocesee dees 7 
SAG OTR ERE WEMLDEN COMMONS. 6. 6.c 6 cs cic cctkwucdv eee oie ceiccmeesns wera cs 5 
RAGE OF PEOUCIIOE GUMINEL GEDORUIG, 6... 55 5 ce veces cena penesecctuwec evens 3 
Large quantities of flammable liquids: «6k o.ciscc cc Secingeccescevevesestece 2 


The factor most frequently noted as responsible for large loss fires was 
“highly combustible contents or excessive amounts of burnable materials.” 
When large stocks of highly combustible material are once well involved the 
resultant fire is difficult to control and a large loss is almost inevitable. Charac- 
teristic fires of this sort were the two tobacco warehouse fires in Winston- 
Salem, N. C., on April 29 and May 1, the first resulting in a loss of $660,000 
and the second more than $400,000. The Moody Cotton Warehouse fire in 
Galveston, Texas, on Oct. 11, involving a loss of $350,000, was a similar fire. 

Another principal factor was “delay in discovery of fire.” In considera- 
tion of this factor an analysis of the day of the week and time of day when 
these fires occurred is interesting, particularly in relation to the factors which 
were in part responsible for the fact that these fires became large loss fires. 
It is significant that of the 43 large loss fires, 31 occurred in the period from 
6 P.M. to 6 A.M., four were on Sundays or holidays and only 8 occurred dur- 
ing periods of normal activity. 

Inferior construction, as might be expected, played its part in making 
possible the rapid spread of fire throughout the building. Typical examples 
of fires where inferior construction played a major part were the Lincoln 
Square Arcade Building fire in New York City on January 29 (QuARTERLY, 
April 1931, Vol. 24, No. 4), the Buffalo Armory fire and the recent million 
dollar fire in the Pennsylvania Railroad shops at Altoona, Pa. 

Delayed alarms were also an important factor in the large loss fires of 
1931. A typical instance occurred only a few weeks ago in Auburn, N. Y., 


eta nite Na esa alt Ds tlc Tah nasi liS nai Iie alias 


Tabs a nets cht Bas 


ee ee 
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when a loss of well over $250,000 was occasioned by a fire in a department 
store. The fire occurred during Christmas week at noontime. When the fire 
department arrived in response to a telephone cail they found the cellar and 
sub-cellar badly involved. Employees had been fighting the fire for some time, 
and when they decided to send in an alarm they found the store telephone 
wire burned out and went into the store next door to transmit their call. 

The other factors listed in the foregoing table are self-explanatory and 
might have been guarded against by adequate preparation and forethought. 

For the most part these large loss fires occurred within the jurisdiction 
of municipal fire departments. The following tables indicate in a general way 


how they were handled. 
No. of Fires 
City fire department alone 
City fire department and outside aid 
City fire department and private fire brigade 
City fire department, outside aid and private brigade 
Private fire brigade alone 
IS NNN ir ik roles 45 bee e ecreoaieae ee oF Feea eee ehe bane) 
No fire protection 


The fire where a private fire brigade alone was employed was in an oil 
refinery located some distance from the nearest community. The fire where 
no protection was used, destroyed a large country mansion located beyond 
municipal protection. A rural pumper responded to a call for help, but the 
truck was disabled before reaching the fire. 


Large Loss Fires in Canada. 

Reports of ten Canadian fires involving individual losses of $250,000 ‘or 
over have been received by the N.F.P.A. Department of Fire Record. These 
fires caused an aggregate loss of $7,632,700, of which $5,000,000 was charge- 
able to a single fire, the Canadian Pacific Railway wharves and pier sheds at 
St. John, N. B., on June 22 (QUARTERLY, July 1931, Vol. 25, No. 1). A sum- 
mary of the large loss fires is as follows: 


Date City Occupancy Estimated Loss 


Jan. 25, 1931, Winnipeg, Man., Stores and Offices ! $332,700 
Jan. 25, 1931, St. Valier, P. Q., Church 

Jan. 29, 1931, Montreal, P. Q., Church 

Feb. 8, 1931, Ottawa, Ont., Church 

Feb. 1931, Montmorency Falls, P. Q., Church 

Apr. 24, 1931, Montreal, P. Q., Flour mill 

June 22, 1931, St. John, N. B., Piers and wharves 

Sept. 30, 1931, Foss Mills, Ont., Lumber yard 

Dec. 13, 1931, Montreal, P. Q., Mercantiles 

Dec. 15, 1931, Charlottetown, P. E. I., Institution 


Ra ers ccs key bi Ok WO so te we CA LEASES OME Maes ect alg Rae $7,682,700 
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| N. F. P. A. Field Service Map. 


A study of these maps will indicate the surprisingly favorable location of 
the N.F.P.A. headquarters in Boston for field work among cities and the equi- 
table spread of field activities thus far. Cities not yet visited are largely those 
with favorable fire records. 





























U. S, Cities Visited by N.F.P.A. Field Service. 





THE HARVARD FOREST FIRE STUDY. 


The Harvard Forest Fire Study. 


A study of forest fire experience with particular reference to the possi- 
bilities of forest fire insurance has been completed during the past year as a 
research project of Harvard University Forest, conducted by C. C. Averill 
and L. M. Frost. The following summary covers some of its interesting fea- 
tures; the complete report is a comprehensive document which cannot be 
covered in detail in this review. 

The administration of commercial forests on a permanent yield basis, 
which is the ultimate objective of forest and conservation authorities who 
have been pointing out for many years the wastefulness of past and present 
forest exploitation methods, has been greatly handicapped by the forest fire 
hazard. Despite all reasonable precautions that can be taken, the hazard is 
still present and there is always the possibility that a disastrous forest fire 
may wipe out the entire investment in any forest project. Such uncertainties, 
it is felt by the sponsors of this study, constitute one of the primary hin- 
drances to the administration of forest tracts on a sustained yield basis with 
resultant benefits to the owners and to the general public. Forest fire insur- 
ance, which would assure safety of investment in forest projects, has been 
available and quite widely applied in several European countries, but thus far 
is in the United States only in an experimental stage. The authors indicate 
that while there are a few insurance companies that write forest fire insurance, 
such business is not being actively solicited and the rates are considered 
prohibitory by timberland owners. 

The Harvard Forest study shows definitely the forest fire losses in a 
representative area in relation to the total burnable values, and evaluates the 
various factors of hazard and fire protection for the purpose of establishing 
a method for estimating for any given tract the probable loss experience over 
a period of years. The present study has been necessarily limited to the 
State of Massachusetts and only certain forest tracts on which complete data 
are available have been intensively studied. The results are not offered as 
necessarily conclusive in their numerical values, but the study does present a 
method of treatment, which if applied over a large territory on a broad basis, 
should establish a definite method for evaluating forest fire losses that would 
be of very great benefit not only in respect to fire insurance on forest property, 
but in various other ways. 

The authors point out that forest fire losses are currently reported in 
terms of acres burned or dollars of loss without reference to the total com- 
mercial value of the forest lands. Many forest fires destroy timber areas 
which have very low commercial value and while from the public viewpoint 
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Blackington. 

Open grasslands and cut over lands under fifteen years of age have the 
highest combustibility rating on the proposed grading schedule for forest fire 
risk. Fires of this character involve small damage while confined to open grass- 
land, but are a dangerous menace to adjoining stands of valuable timber. 


such fires are most undesirable in destroying forest cover, interfering with 
future productiveness of the land, destroying water shed protection, etc., 


nevertheless in relation to the commercial value of the timber the loss has 
been relatively small. 

In the present study six typical forest areas embracing a total of approxi- 
mately eight thousand acres were selected for detailed study. These tracts 
had been under the same ownership and consecutive management for fifteen 
years or more. All the fires which had occurred on these properties during a 
fifteen-year period were carefully analyzed and detailed estimates made of 
the total value of the standing timber in each year. It was found that the 
average loss per year per one hundred dollars of value of standing timber was 
5.4 cents. The average fire loss per acre per year was 1.8 cents. The proper- 
ties studied varied in physical characteristics, in degree of fire hazard and in 
the extent of the fire protection available. In each case an analysis was made 
of the character of the hazard and after careful consideration of the factors 
contributing to the fire risk a proposed grading schedule was devised, which 
is designed for determining the relative probability of fire loss on forest proper- 
ties in general. This schedule gives an interesting analysis of the various 
elements in the forest fire problem and is reproduced herewith. 

This grading schedule for forest fire risks takes into account the differ- 
ences in combustibility of different types of forest cover and the various ele- 
ments of fire hazard and fire protection. The numerical figures used, of 
course, are based on judgment and would be subject to change as a result of 
further experience, but the method would seem applicable under a wide 
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variety of conditions. It should be noted that there are other factors which 
cannot be definitely provided for in such a schedule. The attitude of ‘the 
permanent population towards the local forest area is a matter of primary 
importance. In a territory where the livelihood of a large proportion of the 
inhabitants comes from logging or wood-using industries a better experience 
may be expected than in an area where the wood lands play no part in the 
livelihood of the inhabitants. General weather conditions, though not men- 
tioned specifically in the schedule, are, of course, of primary importance and 
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Blackington. 
Softwood stands under thirty years of age rank next to open grasslands on 
the combustibility rating schedule. 


it is understood that in any national application of such a schedule the results 
would have to be weighted for weather conditions and other territorial influ- 
ences. The variation in the experience of the forest fire risks, in accordance 
with the character of population, weather conditions, etc., is shown for the 
State of Massachusetts by the accompanying illustrations reproduced from 
the original report. 

The conclusion of the authors is that “the present study disproves for 
this region at least the conviction generally held by foresters and underwriters 
that timberlands in the aggregate are subject to unusually high loss costs and 
to such high fire risks that insurance is impossible.” 


A Grading Schedule for Forest Fire Risk. 


Combustibility. (Average 50 points.) Points 
. 
1. Swamps which are wet the year round 
2. Open and poorly stocked stands of softwoods fifty years old 
and up 10 
3. Hardwood stands above brush size. Open softwood stands thirty 
to fifty years old 50 
4. Softwood stands under thirty years of age 80 
5. Cut-over lands under fifteen years of age. Open grasslands or 
grasslands on which plantations have recently been established 100 


Exposure Hazard. (Average 100 points.) 


1. Centers of population: 
Within a radius of 25 miles of cities of 150,000 or more.... 
Within a radius of 15 miles of cities of 20,000 to 150,000.. 
Within a radius of 2 miles of cities of 1000 to 20,000 
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International, 
Near-by centers of population, railroads, highways and other occupancy in or 
near a wooded area increase the forest fire hazard, according to the grading 


schedule. 

2. Railroads (coal-burning) + — 
Adjacent or within 1/10 mile of property................. 25-100 
One-tenth to one-half mile from property................ 10-50 
One-half to one mile from property..................000- 0-20 

3. Highways 
State highways and paved town roads: 

PDE 1D UNION 6 wb gas sis sixes Maa esse eos and oek 15-45 
Not -adiacent ‘But Within Sill. i. ki sce eee vee 5-15 
One-half to 2 miles from property................... 2-6 
Graveled road adjacent to or within 1/10 mile of property.. 5-15 
Dirt road within 4 mile of property............csceeeeees 5 

4. Occupancy 
Fishable stream on or within + mile of property........... 15-45 
RAI ERE cr 0s oiu5e fon ae Hiern 019: b:a¥ ew’ sia. Foie On. CEs 5 
Camp sites on or adjacent to property.................45. 4-12 
Logging operations going on at present on or adjacent to 

RSS Py Per ey Cree ey ee eG eee ee 5 
Construction work going on at present on or adjacent to 

SEEN Ss ose ai5. « 5% craton e's. onl Px as ee Bs aI wee ead pa ee 3-9 
Dwellings adjacent to or within 4 mile of property........ 5-15 
Resident who is responsible for fire suppression on property 

RESIN NUE TUMUARISERN 552.6 5 aR cig 5 Niece WR wi Fe cbk a kceln ove Rate e 10 
Rubbish piles or dump within 4 mile of property.......... 0-20 
Any other use not listed that may increase the fire risk..... 0-20 


The range of points for any one exposure hazard is to 
allow for variation in the marginal inflammability adjacent 
to the exposure. 

Protection. (Average credit 50 points.) 


1. State protection 


All parts of property visible from a fire tower............ 10 

Within a radius of 15 miles of state equipment............ 5 
2. Town protection 

Power pump, pump cans, and other hand tools........... 35 

PUN CANE GN RINE LOOMS CIN 6 iis ick one 2 oe cceice tiees 20 


Gt ON IN MIN Ea 6 cae hei 5 Ro Sig Bas Ra ee owns eo eds 5 
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3. Private protection _— 


Power pump, pump cans, and other hand tools............ 50 
Pump cans and hand-tools only: .... icc. ccccccscccececes 25 
PMAEGH CUEIME CPO NEUNOND. 2 oF is cock Bis cathe ss neaieee ones 10 


Power pumps usable only on the following percentage of 
property due to lack cf water: 


75 to 90 per cent...... Sikes Baa eR LL ECR eli ea 5 

SE NG ESS CUE se SiC ail iin se cova he edeinws’ 15 

20 SO SO DO ONE 6 he dines ccsca Use duns snaereeuke acs 20 

Lme Cia: 25 Pi CORE 6 ois ie 55 ce cc we cea veins occ 25 
PEODALEY DORIC = cin oe os he aa, cma chunk eee dhe Daa 3 
All GUIRCODS PEODETEY DOMED... -oi6 cai ecc cas vanes cuccies 5 


Average points for entire schedule, 150 plus, 50 credit, total 100. Grading may vary 
from zero for no hazard to 300 points for extremely high hazard. This schedule is in- 
tended for application in areas of uniform weather conditions; it would be subject tc 
appropriate weighting for variation in weather conditions. 


Spontaneous Heating and Ignition. 


By Harold H. Brown and Norman J. Thompson, 
N.F.P.A. Committee on Spontaneous Heating and Ignition. 


The annual fire losses due to spontaneous ignition are estimated at 
between $45,000,000 and $50,000,000. There are almost no data available 
upon which to base an estimate of losses which are due to spontaneous heating 
where ignition has not resulted, but spontaneous heating which results in the 
rotting or aging of many agricultural and industrial products without leading 
to fire undoubtedly represents an enormous economic loss. 

The existence of spontaneous ignition or combustion was recognized in 
very early times and was referred to in literature by early Greek and Latin 
writers. For such an old and widely recognized natural phenomenon it is 
surprising that sufficient thought and study have not been given to determine 
the fundamental processes taking place in the heating and ignition of various 
materials. A number of theories have been advanced, most of them based 
upon some experimental evidence, but no one of them sufficient to explain all 
conditions which have been noted. One of the early theories was based upon 
the fact that friction developed heat. This could hardly explain the heating 
of materials which had been long in storage and had not been moved. Another 
theory was that of the accumulation of vital heat, it being supposed that the 
warmth created by living tissues such as those of freshly cut grass, would 
continue to accumulate if held in a confined space and would finally raise the 
temperature to the point of ignition. 

It has been found that a considerable amount of heat is developed in the 
rapid absorption of gases by finely divided and porous materials. Finely 
divided carbon, iron and many other substances will absorb oxygen very 
"The authors, chairman and member of the N.F.P.A. Committee on Spontaneous 


Heating and Ignition, have prepared the article at the direction of the committee and in 
order to acquaint N.F.P.A. members and others interested with the program of the 


committee. 
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readily with rapidly mounting temperatures. Experiments have been carried 
out indicating that the presence of these materials will greatly hasten spon- 
taneous ignition. These experiments have led to two separate theories, one 
being known as the pyrophoric carbon theory and the other the pyrophoric 
iron theory. While these theories have a reasonable application in some cases, 
they do not give any satisfactory explanation for other cases of spontaneous 
ignition where finely divided substances may not have been present. 

A number of other theories have been advanced suggesting that the spon- 
taneous ignition of vegetable products is caused by heat generated by the 
action of micro-organisms, but in every case these theories have always failed 
to explain what takes place after temperatures have been reached that will 
kill the known micro-organism. Dr. C. A. Browne, Chief of the Chemical and 
Technological Division of the Bureau of Chemistry and Soils, U. S. Depart- 
ment of Agriculture, has recently brought out a theory to explain the develop- 
ment of heat beyond the temperature that might be created in the fermenta- 
tion process. His theory is based upon the micro-organism developing un- 
saturated, highly unstable, intermediate fermentation products upon the sur- 
faces of the porous cellular material. These highly unstable compounds 
readily oxidize with the generation of increasing quantities of heat that first 
lead to the destruction of the organism and eventually to the ignition of the 
vegetable matter. One of the best known and rather common illustrations of 
spontaneous ignition is that of rags or cotton waste saturated with oxidizable 
oil, such as linseed oil. This is so well known that most people are 
careful not to leave such oil-soaked rags where there would be any danger of 
fire, if spontaneous heating should occur. Such cases of spontaneous ignition 
are commonly attributed to the very rapid oxidation of thin films of oil 
spread out over the surface of the fibers. Many oils oxidize readily, but the 
rate of oxidation is controlled very largely by the original temperature, the 
amount of surface exposed and the effectiveness of the insulation. 

The opinion is often held that a material should not be classified as sub- 
ject to spontaneous ignition that will not heat at ordinary room temperatures. 
However, heating in some substances may occur very slowly at room tempera- 
ture, while it would increase very rapidly at slightly elevated temperatures. 
Very few micro-organisms will become active at low temperatures, but most of 
them become very active at ordinary room temperatures or slightly above. 
The action of these micro-organisms may be sufficient to raise the tempera- 
ture of the products to a point where rapid oxidation may occur, leading to 
higher temperatures and subsequently to actual ignition. Consequently, the 
temperatures to which materials may be subjected in storage or in transit, as 
well as the characteristics of the materials, should be given careful con- 
sideration. 
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From the standpoint of fire prevention we are primarily interested in 
that spontaneous heating which results in ignition and fire, but from an 
economic standpoint, that spontaneous heating which causes deterioration and 
decay of all kinds of vegetable matter is undoubtedly by far the more impor- 
tant. The loss of farm property, due to spontaneous ignition of hay, is esti- 
mated to be in excess of $20,000,000 annually, but the economic loss due to 
spontaneous heating, causing loss in weight, grade and nutritive value of the 
hay is several times this amount. As a result of a careful investigation it has 
been conservatively estimated that at least one-tenth of the harvested hay 
crop of the United States, having an annual value of about thirteen hundred 
million dollars ($1,300,000,000) is lost through spontaneous heating. This 
indicates that the economic loss from the spontaneous heating of hay which 
does not reach the point of ignition is fully six times that destroyed by fire. 

More attention seems to have been given to the study of spontaneous 
heating and ignition of hay than of any other farm product. But even a 
casual consideration of losses due to the spontaneous heating of other farm 
products, such as wheat, corn, oats, fruit and vegetables, would most assuredly 
lead to a conclusion that the losses in any or all of these products would be 
proportionally as great as are the losses in the hay crop. One has but to visit 
the grain elevators or the fruit or vegetable markets to get an idea of the 
stupendous economic losses sustained by these products between the time of 
harvesting and consumption. 

The causes and processes of spontaneous heating are the same whether 
they lead to fires or only to decay. These immense economic losses, together 
with the large number of fires occurring in storage of farm products, led to 
the calling of a conference on the subject in Washington in 1929 by the Na- 
tional Fire Protection Association in codperation with the United States 
Departments of Agriculture and Commerce. As a result of this conference the 
N.F.P.A. Committee on Spontaneous Heating and Ignition was organized. 

The committee is attempting to correlate all information that is available 
on this subject and requests the codperation of all those desiring to undertake 
research in this field, and those who have information regarding tests which 
have been made or regarding fires which have been known to be caused by 
spontaneous combustion. The committee is particularly desirous of codperat- 
ing with educational institutions and industrial organizations that are willing 
to undertake research studies, which will contribute to the knowledge of 
spontaneous heating phenomena and which subsequently may be the basis of 
a partial solution at least of this vexing problem. 

Specific lines of research should be conducted that would apply to farm 
products, such as hay, grain, commercial fertilizers, cattle, feed, etc., as well 
as to the raw and finished materials of industry, such as jute, hemp, cotton, 
hides and leather, raw and vulcanized rubber, wood, paper and other wood 
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products, paints and other decorative or protective coatings, charcoal and other 
finely divided carbons, vegetable and animal oils, etc. 

With particular reference to farm products, research studies which have 
been suggested are: 

1. Studies of bacteriological strain, recurrence and distribution of impor- 
tant types, and conditions necessary for their growth. Determinations of 
temperature where the action of various bacteria ceases; and studies of the 
products of bacterial action. 

2. The making of mineral analyses of samples of hay and other agri- 
cultural products; determining the organic composition of samples; and the 
study of products of heating, including carbonized and gaseous products, such 
as would be obtained in destructive and steam distillation. 

3. Study of materials and methods of application which can be used to 
retard bacterial action in order to prevent the rotting as well as the heating 
of hay and other farm products. 

4. Studies of the effect of degree of curing of hay, harvesting, the rela- 
tion of farm machinery to heating, and the effect of ventilation or methods 
of aeration of hay in mows,—all with relation to the final condition of the hay. 

5. Development of methods or apparatus for satisfactory laboratory 
procedure in determining heat evolution at extremely small rates, or the rate 
of oxidation or rate of oxygen absorption. 

6. Determination of exposed surface area, effect of amount of exposed 
surface on rate of heating, effect of density or compact packaging on circula- 
tion or infiltration of air in influencing spontaneous heating in industrial 
products. 

7. Tests of the oxygen consuming power of fresh and fermented products 
of vegetable origin, together with concurrent chemical and bacteriological 
tests during heating or deterioration. Simultaneous tests to observe the action 
of suitable sterilizing agents in suppressing bacterial action. 

8. Development and study of methods of stopping spontaneous heating 
that has once started. Under what conditions may the addition of chemicals 
or the displacement of air by inert gases, such as nitrogen or carbon dioxide, 
be effective? 

9. In all studies or tests, full data should be given as to the physical or 
chemical conditions of the product or sample, such as age, density, particle 
size or fiber diameter, moisture content, and any other pertinent items. 


Note: Any information on this whole broad subject of spontaneous heating and 
ignition and any requests for codperation on research problems should be submitted to 
the National Fire Protection Association at 60 Batterymarch St., Boston, Mass., or to 
Mr. H. E. Roethe, Secretary, Committee on Spontaneous Heating and Ignition, Bureau of 
Chemistry and Soils, Washington, or to Dr. H. H. Brown, Chairman, Committee on Spon- 
taneous Heating and Ignition, 475 Fifth Ave., New York. 
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The Fire Service of Diisseldorf, Germany. 
By Fire Chief B. Petersen. 

Diisseldorf, a city of 480,000 population, is one of the chief industrial 
and commercial centers of western Germany. It is situated on the river Rhein 
along which it extends for a distance of about 16 miles. The city covers an 
area of about 61 square miles, of which one-fourth is covered by buildings. 


Fire Brigade. 

The city is divided into six fire districts, each of which is provided with 
a fire station of the professional fire brigade. The personnel of the brigade 
consists of a fire chief, five fire brigade engineers, five fire wardens and 210 
firemen. In addition to these there is also a technical staff consisting of 
thirteen men assigned to the fire alarm branch and four technical assistants 
assigned to the fire prevention division and the administration office. The fire 
department also has charge of the ambulance service and the city disinfecting 
plant. These two divisions have their own special staff. 

The regulation minimum crew of a fire fighting unit or section, consisting 
of a motor fire engine and aerial turntable ladder, is one section chief and 


de AO Reis 
" 


Diisseldorf Fire Brigade Headquarters. This station is one of six which 
serves this city of 480,000 people. Each station is expected to handle all but the 
most serious fires in its district. Note drill tower at extreme left of picture. 
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Squad and hose car, Diisseldorf Fire Brigade. Hose is carried on reels which 
are run from the hydrant or pumper to the fire by hand. Note portable hydrant 
at either side of machine at the front, also modern deck pipe. 


sixteen men. In consequence of economy measures this regulation force at the 
present time is not at its full strength. Four fire stations are provided with 
two fire fighting units each, one suburban station has a motor fire engine and 
the fire station of the Port is provided with one motor fire engine, a motor 
driven fireboat and a steamboat with a fire pump. 

In contrast to the practice in America where preference is given to many, 
but smaller, stations it is customary in Germany to have less fire stations, but 
better equipped ones from the standpoint of the number of men and pieces of 
equipment. Each fire station is expected to be in a position to put out the 
average size fire independently in its own district and to handle up to eight 
hose lines. 

The principal mobile equipment of the department, which is entirely 
motorized and distributed among the six fire stations, is as follows: 


10 Motor fire engines (pumpers) 2 Steam fire engines 
1 Turbine fire engine 3 Hose and squad cars 
6 Motor turn-table (aerial) ladders 5 Rescue cars 


2 Fireboats (located at the Port) 

In addition to this equipment are a special car carrying foam equipment, 

other special chemical apparatus and a smoke ejector; an emergency car for 

first aid in event of accidents due to breakage of gas or water mains; a sap- 

per’s car; five motorcycles for inspection work; and sundry other vehicles for 
the use of the fire alarm division and for the transportation of materials. 

The motor fire engines have 70 h. p. motors and centrifugal pumps of 

530 gallons per minute capacity. A 90-gallon booster tank is provided for use 

at small fires. Each pumper carries approximately 1500 feet of hose together 
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Typical Magirus turntable ladder, Diisseldorf Fire Brigade. Equipment of 
this type is found in most European cities. 
with first aid chemical extinguishers, a 40-foot folding extension ladder, a life 
net, a life line, two oxygen helmets, gas masks, pulmotor, first aid kit and a 
complete assortment of miscellaneous tools. Eight men in addition to the 
driver and section-chief accompany the pumper. 

The mechanical turntable ladders (Magirus type) have a length of 98 
feet when fully extended. Foam generating equipment and powder are provided 
at each section. The stock of hose of the brigade amounts to 78,720 feet, of 
which one-third is on the apparatus, one-third in reserve at the stations and 
one-third in reserve at the central hose storage room. 

The firemen are on duty twenty-four hours and then have twenty-four 
hours off. While on duty the crew of each fire station is occupied in the work- 
shops which are provided in the station. In these workshops is performed all 
the work required for the individual station. All necessary construction work 
is done, tools are made and kept in good order and the uniforms are also 
made by the men themselves. The firemen are required on their time off to 
report to their fire station in event of a big fire. They are also required when 
off duty to make safety inspections of theatres and other places of public 
assembly. 

There are 5700 fire hydrants throughout the city, of which 400 are stand- 
pipe outlets in the upper stories of buildings. The average water pressure is 
68 pounds. Six hundred fire alarm stations are connected to the fire alarm 
system. These stations, or boxes, are distinguished by a green blinker light. 
A number of buildings are equipped with “rate of rise” fire alarm systems. 

Each fire station has its own telegraph station in which the alarms from 
its own district are received and by means of which the crew are immediately 
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The Diisseldorf rescue squad is equipped to handle all sorts of rescue work. 
Several types of gas and smoke masks and oxygen helmets are carried, together 
with inhalators and a stretcher for emergency cases. For river accidents the 
squad is provided with life preservers, oars and a collapsible boat. 

warned and called out. All such alarms, however, are also transmitted to the 

Central Fire Station, so that headquarters is immediately informed whenever 

a sub-station turns out. Fire alarms may also be transmitted by telephone by 

calling the number 02. This number applies in all German cities for sum- 

moning the fire brigade. (The emergency call for the police is 01.) All tele- 
phone alarms are received at the Central Fire Station and from here the 
proper sub-station is notified by an automatic tele-signaling installation. 

Intercourse between fire stations is handled by tele-writing machines. 
Not only are all fire alarms automatically time stamped on arrival, but the 
time of all incoming telephone conversations is automatically recorded and the 
conversations noted on a so-called “Dailygraph,” which can later be repro- 
duced if desired. 

The transmission of alarms to the apparatus room of the fire stations is 
done by transmitters which are automatically connected when the alarm is 
received. In the apparatus room the designation of the street and, in the case 
of a telephone alarm, the location of the fire appears on a screen in writing 
rather than on a tape in numbers or in Morse characters. 


Fires and Fire Prevention Work. 


While the fire brigade was called out more than 1000 times during the 
year 1930, the number of large fires amounted to but 25. The number of 
large fires has materially decreased in recent years in spite of an increase in 
the number of alarms. This may be attributed to the modern equipment and 
intensive training of the brigade making for more efficient operation, and to 
the activities in fire prevention. 
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Fire prevention work is carried out by the fire brigade engineers to 
whom four assistants are assigned. For this purpose the city is divided into 
fire prevention districts. Current inspection of about 400 buildings involving 
considerable fire hazards is carried out by the so-called Safety Council. In 
the Safety Council there are represented, aside from the fire department, the 
building inspection department, the police chief, the city electrical depart- 
ment and, in certain instances, the industrial inspection office. For the pur- 
poses of inspection by the Safety Council the properties involving a greater 
fire hazard are subdivided into three classes. 

Class 1 comprises department stores, the biggest commercial houses, film laboratories, 
motion picture film exchanges, theatres and moving picture houses. They are inspected 
twice per year. 

Class 2 comprises fairly large commercial houses, warehouses, factories and plants in 
which flammable materials are employed. ‘They are inspected once a year. 

Class 3 comprises places of public assembly, churches and garages. They are inspected 
every two years. 

The fire department is consulted by the building inspection department 
concerning all proposed building constructions where fire hazards exist or 
where a large personnel is employed or through which there is a lot of traffic. 
The recommendations of the fire department are communicated to the build- 
ing contractor through the building inspection department, but the carrying 
out of the recommendations is controlled by the fire department. During the 


year 1930 the fire department issued and effected 1290 written opinions and 
inspections of a fire-police character. 


Interior of rescue wagon, showing Rear view of special car carrying foam 
some of equipment. Note smoke and gas’ generator with cans of powder, and 
masks, inhalators, rope, lights and life smoke extractor with piping. 
preserver for marine rescues. 
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SACRAMENTO CLEANS HOUSE, 


Sacramento Cleans House. 


Every city is faced with the problem of the old dilapidated 
building. It has long been recognized that buildings that have become 
unsafe and in danger of collapse may be ordered razed by city build- 
ing authorities as a protection to public safety, but the idea that the 
old frame building presenting a serious fire menace to the community 
should and could be condemned and removed has been slower to gain 
acceptance. With the growth in recent years of fire prevention activ- 
ities, particularly in fire departments, interest in the problem of 
removing hazardous old buildings has increased. 

Among the several cities along the Pacific Coast that is success- 
fully meeting the problem is Sacramento, Cal. For the past three 
years this city has been carrying on a quiet but effective campaign 
to rid itself of dilapidated structures. The instigators of this cam- 
paign are Fire Chief M. J. Dunphy (Member N.F.P.A.) and Assistant 
Building Inspector B. H. Covell. The accompanying illustration, the 
original of which hangs in Chief Dunphy’s office at fire department 
headquarters, shows an assembly of photographs of one hundred and 
fifty-six buildings that have been razed through the efforts of these 
energetic clean-up men. 

Sacramento is one of the oldest cities in California and in the 
years past has accumulated a considerable number of old buildings 
which have been permitted to go to rack and ruin until they have 
become, not only eye sores, but serious fire hazards and a menace to 
public safety. In 1929, 105 of these dilapidated structures were 
removed, in 1930 there were razed an additional 164, and in 1931 
147 buildings disappeared. 

It is interesting to note that these buildings were not removed 
by the ordinary procedure of condemnation, but through personal 
interviews with the property owners. Chief Dunphy and Inspector 
Covell called on the owners of the buildings in each case and, after 
pointing out the fire hazards and the potential danger to life and 
limb, reached an agreement with them to have the structures razed. 
The work of ridding the city of these hazards will continue until all 
have been razed. 
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Water Consumption During Fires. 


By C. W. Mowry (Member N.F.P.A.), 
Associated Factory Mutual Fire Insurance Companies. 


Fighting a fire is a race between the spread of the flames and the applica- 
tion of water. Minutes and even seconds count, and if sufficient water is 
used and promptly applied, the water usually wins early in the race. When it 
doesn’t, a three-alarm fire or occasionally a conflagration results. 

It is evident that the amount of water used will depend on three fac- 
tors,—how soon it is applied after the outbreak of the fire, whether or not 
it is applied at the seat of the burning material and not wasted, and whether 
it is applied at a sufficient rate to drown the fire at the start. To illustrate 
these points concretely and to show the actual amount and rate of water 
consumption needed for fire fighting the following typical examples have been 
selected. 

Bureau of Standards Fire Test, Washington, D. C. 

The first example illustrates the speed with which a building will burn 
without the application of water. In a section of Washington where an entire 
city block was being razed, a unique fire test was conducted in 1928 by the 
U. S. Bureau of Standards. (QUARTERLY, July 1928, Vol. 22, No. 1.) Two 
adjoining buildings were selected for the test. One was 75 ft. by 30 ft., five 
stories high; and the other was 75 ft. by 20 ft., two stories high. Both 
buildings had brick walls and ordinary joisted floors and roofs. Each had an 
open stairway and elevator shaft. There were few partitions and there was 
nothing to obstruct the rapid spread of the fire throughout both structures. 
To represent the combustible occupancy of an office or mercantile building, 
waste lumber was spread on each floor. 

About 5:30 o’clock one Sunday morning when weather conditions were 
favorable, the contents of both buildings were ignited simultaneously on the 
ground floor. Within five minutes, fire had spread up through the open 
elevator shaft to the top of the five-story building; and soon afterward, the 
entire contents of both buildings were involved. This clearly indicates the 
importance of the first five minutes in fire fighting. 

Within twenty minutes, the wooden floor-joists were burning through 
and in twenty-eight minutes, a section of the front wall fell out, followed at 
short intervals by portions of the other walls. In three-quarters of an hour 
after the start, most of the walls above the first floor had collapsed and at 
the end of two hours, both buildings were completely burned down. 


From a paper presented before the New England Water Works Association, Sep- 
tember 30, 1931. 
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The fire test of the U. S. Bureau of Standards at Washington ten to twenty 
minutes after starting fire simultaneously in the first story of both buildings. 


No water applied. 
Fall River, Mass., Conflagration. 

The second example illustrates what can happen in a city with an excel- 
lent public water system and a first class fire department, when fire gets a 
good start before it is discovered. 

In the business center of Fall River, Mass., fire was discovered in the 
first story of one of the vacant Pocasset Mill buildings at about 6:30 in the 
evening of Feb. 2, 1928. In anticipation of razing the plant, the automatic 
sprinklers had been taken out, and holes had been cut in the heavy plank 
floors for lowering machinery. Although the mills were located within two 
blocks of fire department headquarters the fire had secured a firm foothold 
before being discovered. 

First alarm companies were unable to check the spread of the fire into 
the upper stories of the six-story stone mill and a general alarm was sounded 
seven minutes after the first. Hose streams could not be brought into action 
quickly enough in the crowded mill yard to stop the fire, which jumped to 
adjoining buildings and continued to spread. Outside aid was called, 
eventually bringing assistance from twenty-one cities and towns, which sent 
thirty-two pumpers and three hundred and forty-eight men. This is not only 
an excellent example of how modern automobile pumping engines can quickly 
rush aid long distances to a city where a fire is out of control, but indicates 
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Bedford St Standpipes 
© |, 390,000 Gal. each 
Diagram of main 


feeders at Fall River, 

Mass., showing how the 

"Saauee distribution system be- 

Haskell St Standpipe __ 1,160,000 Gal, came a_ concentration 
1,365,000 Gal. system during the fire. 


Figures denote pipe sizes 


-Maximum Draft about 21,600 G.P.M: 


Chart of water con- 
sumption during the 
conflagration showing 
how standpipes helped 
to meet the peak de- 
mand of 31 m.g.d., or 
7 mg.d. above pumping 
capacity. 


GALLONS PER MINUTE 


Normal Dra 
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how much greater the concentrated peak demand upon a public water system 
may be than it was before the advent of the modern automobile pumper. 

The Fall River water works had at that time three pumps of 10, 8, and 
6 million gallons per day capacity, respectively. There were also four stand- 
pipes with a total capacity of 5,300,000 gallons, from which large supply mains 
led to the center of the city, where normal pressure is about 70 pounds. When 
the fire broke out, the standpipes were full and the 10 m.g.d.* pump was 
supplying normal demands, then at the rate of 54 m.g.d. This pump was 
speeded up soon after the alarm of fire, and the 8 m.g.d. pump was started an 
hour later. After the out-of-town pumpers began to arrive and connect to the 
city mains, the heavy drafts exceeded the capacity of the two pumps which 
were operating, so that shortly after midnight the 6 m.g.d. pump was also 
started, bringing the total pumping delivery up to 24 m.g.d. The consump- 
tion, however, which reached a maximum of 21,600 g.p.m., or 31 mg.d., 
exceeded the capacity of the pumps 7 m.g.d., and had emptied two of the 
standpipes by 6:00 o’clock the next morning. Fortunately, the fire was under 
"-Phe rates of flow in this paper are expressed in millions of gallons daily, the usual 


nomenclature of water works engineers. One m.g.d. is approximately equal to 700 gallons 
per minute. 
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7 control at this time after destroying six 
THE TOWNS AND CITIES Boston (3) city blocks with a loss of $2,550,000. 


which sent aid to Fall River ae 
“hore than one pomper sont ak All three pumps were kept in operation 


Costas ep eaininant Choe, Sate ~ until the standpipes were refilled. It 
ee ee is estimated that over 20,000,000 gal- 
lons of water were used to fight this 
Brockton (2) Fall River fire. 

Although in the average city, only 
a fraction of one per cent of the total 
water pumped is used for extinguishing 
fires, yet the rate of consumption 
during a large fire may be higher than 
the capacity of the system, as it was 
at Fall River. This is especially true 
today when out-of-town pumpers can 
be so quickly concentrated. 

Cocheco Cotton Mill Fire, Dover, N. H. 

The third example will illustrate 
how much water may be required to 

Factory Mutual Record. fight a difficult fire which has a ten- 
minute start. 

The Cocheco Cotton Mill at Dover, N. H., was five stories in height, with 
brick walls and heavy plank and timber floors and roof. It was equipped 
throughout with automatic sprinklers, having the primary water supply from 
the public mains, static pressure 115 lb., and a flowing capacity of 1500 
g.p.m. at good pressure. Four fire pumps were also available on the sprinklers 
and yard hydrants, with a pumping capacity of 3700 g.p.m. 

At 6:30 one Sunday morning, while the sprinkler system was shut off 
temporarily to replace a sprinkler head, fire started in the third story. It 
spread so rapidly that some of the operatives jumped from windows, some 
slid down ropes, and five were overcome and died. Only a ten to twelve- 
minute delay elapsed before the sprinkler valve was reopened, and yet so 
many sprinklers had operated before the water was turned on that even the 
excellent public supply could not maintain adequate pressure, and all four 
fire pumps were started. 

When hose streams were brought into action, the pressure was too low 
for the sprinklers. The sprinkler valve was, therefore, closed and opened at 
three-minute intervals to furnish good pressure alternately to the sprinklers 
and hose lines. The temperature was below zero and fire fighting was difficult, 
but by noon the rapid progress of the fire had been checked, although it con- 
tinued all afternoon and night. 
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About three hours after the start of the fire at the Cocheco Mill. Water pres- 
sure not sufficient for upper-story sprinklers and hose streams at same time. 


At the beginning of the fire, the public reservoir contained about 14 
million gallons, and the water works pump, with a capacity of 24 m.g.d., was 
started. After about eleven hours of fire fighting, the level of the reservoir 
was dangerously low, and the city water was shut off from the plant. The 
estimated amount of water supplied from several sources during this fire is 
as follows: 

City water 1,900,000 gal. 


Fire pumps from river 5,500,000 gal. 
Fire engines from river 800,000 gal. 


8,200,000 gal. 


This experience is a good illustration of the advantage of having a prac- 
tically unlimited auxiliary water supply from fire pumps at large industrial 
plants, even when there is an excellent city water supply, as there was in 
this case. The Cocheco fire also illustrates the danger of having automatic 
sprinklers shut off for even ten minutes. When sprinklers are supplied with 
adequate water at good pressure they extinguish fires more promptly and 
make less demands on a public water system than the use of large hose 
streams. 

Nashua, N. H., Conflagration. 

So far, we have been discussing the rapidity with which fire would burn, 
the consequent importance of applying water quickly, and the relation between 
the speed of application of water and the amount required. Another factor 
which influences the amount of water used on a fire is whether or not the 
water can be applied directly on the burning material at the beginning of 
the fire. 





‘000‘00s‘s$ 3” po}eurt}se ssoy ve Zuisneo ‘apr & Hey} dr0Ut 105 ‘Oger ‘ Ae UO “H ‘wr ‘enysepr fo totjoas ternue 
-IS81 pue ZulInjORynueM ev Y4ZN0Iq}) JdeMs Uor}VIZegUOD v& ‘aBp1Iq pvoI[Iel e UO aZeIq JUBOYTIUSISUT A[ZuUIUIES eos eeur : 
*pouonpusaquy 


wa 
= 
% 
_ 
i 
© 
4 
— 
= 
> 
a 
Z 
° 
_ 
& 
a 
a 
> 
wn 
Zz 
© 
oO 
% 
gy 
& 
= 
= 

















WATER CONSUMPTION DURING FIRES. ai6 


The disastrous fire in Nashua, N. H., illustrates what may happen when 
water cannot reach the fire at the start: On Sunday afternoon, May 4, 1930, 
fire started in an old wooden railroad bridge covered on the top and sides by 
wood sheathing. The fire department soon had four or five strong streams 
playing on the bridge, but they were ineffective because they could not reach 
the seat of the fire, which was inside the covered structure. 

Sparks and brands from the light sheathing were carried by the wind, 
igniting buildings to leeward, many of which had shingled roofs. The entire 
fire department could not cope with the rapidly spreading fire, which burned 
over an area more than a mile long and a quarter of a mile wide, containing 
two factories, several lumber yards, and numerous dwellings. The first call 
for help was sent to outside towns within one-half hour. Nineteen cities and 
towns sent twenty-six pumpers and three hundred firemen. 

The maximum draft during the fire was about 7,500 g.p.m. or 10.8 
m.g.d. About 5,000,000 gallons of water in excess of normal consumption is 
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NASHUA CONFLAGRATION MAY 4,1930. 

Water consumption during the Nashua conflagration. Fire 
occurred on Sunday when normal consumption was low. 
estimated to have been used during the fire. A 6 m.g.d. pump was operating 
when the fire started, and for the first three hours this pump and the 
4,000,000-gallon reservoir supplied the water needed. Then an 8 m.g.d. 
reserve pump was started. The pumps supplied most of the water, for the 
reservoir lost less than 1,000,000 gallons. 

The conflagration placed an extremely heavy demand on the distribution 
system. Added to the fire draft was the wastage from broken service connec- 
tions and some abandoned hose lines. Larger mains than the 8 in., 6 in., and 
4 in. gridiron within the fire zone might have saved some buildings along the 
edge of the burned area, but probably would not have much reduced the rapid 
spread of the conflagration. 

Armory Fire, Buffalo, N. Y. 

The 106th Field Artillery Armory of Buffalo, New York, was completely 
destroyed by fire on the evening of May 6, 1931, largely because of the diffi- 
culty of getting at the seat of the fire at the start. 
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The Norfolk, Va., conflagration of June 7, 1931, also occurred on Sunday when 
normal consumption was low. Had the fire occurred a day later, the peak of the 
fire-draft would have been added to the heavy Monday morning consumption. 


The fire occurred at 9:50 p.m. while members of the American Legion 
were drilling in the Armory. Smoke was observed coming up from the base- 
ment through a crack in the floor, and an alarm was immediately given. When 
the fire department arrived they could not enter the basement on account of 
the smoke, and were forced to use cellar pipes through holes chopped in the 
floor. These appliances proved ineffective because of the tremendous area of 
the building, which prevented the water from reaching the seat of the fire. 

Additional alarms were sounded, bringing 36 engine companies, but in 
spite of this large force, the fire spread rapidly through the building, causing 
almost total destruction. Flying brands started more than 75 other fires on 
roofs in the district to the north of the Armory. 

The Buffalo Water Department estimates that the maximum rate of 
water consumption used at the Armory fire was 6550 g.p.m. for three hours, 
and that in addition, at the other simultaneous fires within a mile of the 
Armory, 2660 g.p.m. were used for 14 hours, or a total of 9210 g.p.m. 

Another large fire in Buffalo occurred on November 6, 1928, during 
which a number of large, old buildings were involved, with a loss estimated 
at $500,000. The quantity of water used in fighting this fire is as follows: 
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Norfolk, Virginia, Conflagration. 

A recent fire which reached conflagration proportions occurred on June 7, 
1931, in the waterfront and wholesale district of Norfolk, Virginia, calling out 
all the available fire department equipment and personnel in the city. Twelve 
pieces of apparatus were sent from surrounding towns, as well as five hun- 
dred men from the Norfolk Navy Yard. Four pier sheds and approximately 
sixty other buildings were either destroyed or badly damaged, involving an 
estimated property loss of $1,250,000. 

From an official estimate, about 3,600,000 gallons of water above normal 
consumption was supplied by the public mains for this fire, in addition to 
that delivered by the fire boat and various harbor tugs. The fire chief reported 
no shortage of water during the fire. 


Spencer, Iowa, Conflagration. 

Pumpers were used in an unusual way to supplement the public water 
supply during a serious fire in Spencer, Iowa, June 27, 1931. This fire, which 
started in a drug store, swept through three blocks in the principal mercantile 
section of this town of 5000 population, destroying 27 buildings with a loss 
of $750,000. 


Spencer, Iowa, June 27, 1931. Pumpers were used to draft water from a river 
and spray pond of a local public utility, when a conflagration taxed the resources 
of the municipal water supply. 
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WATER CONSUMPTION DURING FIRES. 


The municipal pumping station contained a 1000 g.p.m. motor-driven, 
centrifugal pump, and a 600 g.p.m. steam piston pump. When the fire 
department pumpers of Spencer and cther surrounding towns overtaxed the 
capacity of the municipal water supply, some took suction from the spray 
pond of the municipal electric generating station, others were stationed at a 
pond in a gravel pit, and still others were located at a river about } of a mile 
south of the fire and pumped into street hydrants to augment the water 
supply during the fire. A maximum of twelve hose streams was used. 

Warnings that the city water was polluted were posted throughout the 
town from Saturday evening, when the fire occurred, until Monday afternoon, 
when the water was again safe for use. 

Indianapolis, Ind., Water System. 

The Indianapolis Water Company at Indianapolis, Indiana, has made 
large expenditures to reinforce its water supply system and increase the pres- 
sure and volume for public and private fire protection service. For some time 
the Water Company has engaged in a campaign to increase the number of 
private fire protection installations, and more than three hundred are now in 
service. Not a single large fire has occurred in Indianapolis during the past 
five years in any property well protected by automatic sprinklers. Practically 
every fire of any magnitude has occurred in a property, the owners of which 
had been unsuccessfully solicited by the Water Company, urging some sort 
of private fire protection installation. 

General Experience and Requirements. 

The generally accepted standard for the total quantity of water which 
should be available for fire service in the average city is that in the Standard 
Grading Schedule of the National Board of Fire Underwriters. Typical quanti- 
ties according to this standard are as follows: 

Required Required 


Maximum Maximum 

Fire Flow Fire Flow 
Population g-p.m. Population g-P.m. 
BUS Ci betas oechewees aes 3,000 Ca aon ec cdreewtes takai 7,000 
ee ek) 3,500 he gogo gr eae 8,000 
PE sient wasp eet npeaeen 4,000 Wo Cen aoc vest veeases 9,000 
BARU 6 0 cons Veer ebbeswens 4,500 SMEG ceo Steerer nnieees 10,000 
ye Creer ae eee 5,000 RIDE oy bpd c eae w heer 11,000 
RT cc cccvetanseeev esr 6,000 FO oe lxsGeeieamences 12,000 


For cities of more than 200,000 population the fire flow should be 12,000 
g.p.m., plus 2000 to 8000 g.p.m. additional for a second fire. 

Table 1 shows the actual peak rate of water consumption and the maxi- 
mum fire flow during six typical sweeping fires. It also shows for comparison 
the recommended maximum rate according to the standard of the National 
Board of Fire Underwriters, the maximum daily domestic rate, and the total 
pumping or reservoir capacity. The fire flow which should be available for a 
serious local fire, according to the Grading Schedule of the National Board 
of Fire Underwriters, is from 3000 to 6000 g.p.m. 
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Quoting from the 1925 Manual of Water Works Practice of the 
A.W.W.A.: 


The duration of maximum fire flow for which provision should be made is suggested 
as six hours, and such basis of design is quite common in the smaller cities and towns 
where dependence for fire supply is placed in part upon storage in standpipes or elevated 
tanks. The Underwriters recommend five hours fire flow for towns of less than 2500 
population, and ten hours for larger communities. 


It will be noted from examples of serious local fires given in Table 2 that 
the foregoing recommended rates of flow from the public mains were exceeded 


at the Baltimore Post fire (see page 279), and that the recommended 
duration of fire flow was exceeded at the Cocheco Mill fire. It is not at all 


TABLE 2. 
Water Consumption During Severe Localized Fires. 





| Extra 

Maximum Rate of Duration 
Location Date and z “ of Fire Water 
Occupancy Fire L Consumption. (Fire only.) Used 


g.p.m. m.g.d. hours mil.gal. 
| 






















Baltimore Post, Jan. 1,1931 | City Mains 9,000 12.9 2 1.6 
Baltimore, Md. $156,000 | High Pressure 
Newspaper Office. System 9,000 12.9 





Total 18,000 25.8 























| 

Buffalo, N. Y. | Nov.6,1928 |City Mains 13,500 194 | 
Group of old $500,000 | High Pressure 
buildings. System 6,000 8.6 

Fire Tugs 4,000 5.8 

| 

Total 23,500 33.8 | 

106th Field May 6,1931 | City Mains 9,200 13.2 | 

Art. Armory, $7,000,000 | 
Buffalo, N. Y. 

C.B.&Q.R.R, Mar. 15, 1922 16,600 23.9 
Chicago, IIl. $5,000,000 
Office Bldg. and 
Adjoining Prop. 

Union Switch & Sig., r Feb. 10,1917 | City Mains 4,750 68 | 6 
Swissvale, Pa. $2,250,000 | Fire Pumps 2,000 2.9 
Machine Shop. Pumpers 500 

Total 7,250 10.4 





City Mains 3,850 5.5 
Fire Pumps 2,750 4.0 


Baldwin Loco. Wks., Jan. 29, 1907, 
Philadelphia, Pa. $150,000 
Machine Shop. 








Total 6,600 9.5 


Cocheco Mill, Jan. 26, 1907 
Dover, N. H. | $480,000 
Cotton Mill. | 





City Mains 3,000 43 
Fire Pumps 2,500 3.6 
Pumpers 700 — 











Total 6,200 8.9 
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International. 
Drowning a fire with seventy-five tons of water a minute. The Baltimore 
Post Building fire, January 1, 1931. 


unusual today to use 20 to 30 hose streams (5000 to 7500 g.p.m.) to fight 
three and four-alarm fires. 
High Pressure Systems. 

To supplement the regular municipal water systems during these emer- 
gencies and furnish auxiliary water supplies of large volume, high pressure 
fire systems are installed in the high value districts of many large cities and 
special fire pumps are provided in large industrial plants. The capacities of 
representative high pressure fire systems and private fire systems are given 
in Tables 3 and 4. 

The value of a high pressure system is well illustrated by the fire-fighting 
methods employed when the Baltimore Post Building burned last January. 
The fire trapped eight men in the upper floors. The first work was naturally 
that of rescue, and all were saved by ladders, except one who fell from a 
fourth-story window and was killed. Then close range, inside fire fighting was 
followed until there was danger that the floors might collapse. 

By that time flames from the windows were endangering near-by build- 
ings and it was decided to drown the fire with all available equipment. Pump- 
ers supplied twelve hose lines from the regular hydrants, and the high pressure 
system supplied thirty-four lines, some feeding wagon guns and water towers. 
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The maximum rate of delivery to fight the fire and protect surrounding 
property exceeded 18,000 g.p.m. It was estimated that 1,600,000 gallons of 
water was used in the first two hours. 


Summary. 

Many other examples could be given to demonstrate what large demands 
may be made suddenly on public water systems in order to control serious 
fires, but enough have been cited to illustrate the general principles that apply 
to the study of water consumption during fires. These may be briefly sum- 
marized as follows: 

1. Most fires are extinguished promptly by first aid equipment, by one or 
two hose streams, or by a few sprinklers. Therefore, the amount of water 
used is ordinarily small, but will be greatly increased if there is appreciable 
delay in applying the water after the outbreak of the fire, if the rate of 
application is not sufficient at the start, and if the water is not applied directly 
at the seat of the fire. 

2. The peak load on public water systems for large fires is greater today 
than formerly because the mobility and speed of modern automobile fire 


apparatus enable large pumping capacities to be quickly concentrated in any 
city where needed. 



























































TABLE 3. 
Representative High Pressure Fire Systems. 
| Number Maximum | Capacity 
City | of Pumps | Pressure | g-p-m. m.g.d 
Atlantic City e 150 12,000 | 173 
Baltimore 3 210 12,700 18.3 
Boston 4 200 19,000 27.4 
300 12,300 17.7 
Buffalo 3 200 it. ne 29 ~~” 
Cleveland 4 270 10000 | 14.4 
Detroit 6 300 15,000 21.6 
Manhattan, N. Y. 12 300 36,000* 51.9 
Brooklyn, N. Y. | 8 300 26,400 38.0 
Coney Island (Now) | 3 150 4,500 6.5 
Under Construction 5 | 225 13,500 19.5 
Philadelphia 20 | 300 21,450 30.9 
San Francisco 8 300 24,000 34.6 
Winnipeg, Man. ae 300 10,800 15.5 








ce sss he SSS SSS SSS Ss SSD 
*Heaviest draft was in 1909 for five fires or more. Seven pumps delivered 34,000 g.p.m. at 
225 Ib. per sq. in. average pressure. 
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3. Although the amount of water used annually for fire fighting in the 
average city is less than one per cent of the total amount pumped, yet when 
a fire obtains a good start, the maximum rate of water consumption needed 
to control the fire and supply all other demands simultaneously may exceed 
the capacity of the regular water system. (See Tables 1 and 2, and National 
Board of Fire Underwriters Standards on page 277.) 

4. This possible sudden large demand is the reason why supplementary 
water supplies of large capacities are provided in the form of special high 
pressure fire systems for municipalities, and in the form of private fire pumps 
for individual properties of considerable value or hazard. (See Tables 3 
and 4.) 


TABLE 4. 
Typical Private Fire Systems for Industrial Properties. 


Number Maximum Pressure Capacity 
Lecation of pumps Ib. per sq. in. g-p.m,. 





Lowell, Mass. A 80 18,500 
Locks & Canals System Also 4,000 g.p.m. from 2 mil. 
Supplies 9 Plants gal. reservoir at 60 lb. per sq. in 


Lawrence, Mass. 27,000 
Supplies 8 Plants 





New Bedford, Mass. yan 14,000 
Supplies 4 Plants 








Moline, Il. 7 | 40,000 
Supplies 9 Plants 





Gatineau, P. Q. : a | 10,000 
One Paper Mill 


Three Rivers, P. Q. 
One Paper Mill 
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A Unique Fire Station Plan. 


By C. H. Pike, Jr., Inspector, 
West Virginia Inspection Bureau (Member N.F.P.A.). 


Two new fire stations have recently been placed in commission in Wheel- 
ing, W. Va., as a result of the forethought and resourcefulness of a group of 
public spirited citizens, led by Mr. Charles J. Schuck. These far-sighted 
business men, realizing the need for new buildings and knowing that the 
bonded indebtedness of the city would not permit another bond issue, con- 
ceived the idea of forming a company to build the stations and to rent them 
to the city under a lease agreement satisfactory to both parties. With this 
in mind, and with the approval of the city officers, the Wheeling Fire Station 
Association was incorporated and the following plan evolved. 

In order to raise the $90,000.00 necessary to construct these stations, 
$270,000.00 was guaranteed by the guarantors of the agreement, and a copy 
of the agreement attached to the notes given the various Wheeling banks. 
The business and professional men of the city who signed as guarantors. 
pledged from $1,000.00 to $5,000.00 each and are responsible for the amounts. 
appearing after their names in case of any default. 


r 





Cresco Photo Service. 

Central Fire Station, Wheeling, W. Va., made possible through the public 
spirited activities of a group of business men, who guaranteed the funds essential. 
for its construction. 





A UNIQUE FIRE STATION PLAN. 


iL “ Sh eyes . . TER OP g 


vt Edgewood Fire Station, Wheeling, W. Va., a modern station of reasonable 
cost. 

The city in turn conveyed to the association by deeds the sites and 
improvements constituting its former fire station locations. Upon the sign- 
ing and delivering of these agreements the association agreed to construct 
suitable buildings from plans that were satisfactory not only to the Trustees, 
but also to the chief executive officer of the city and to a majority of the 
members of the committee selected by the city. 

Upon completion of the buildings the city accepted them for a term of 
four years, at an annual rental of $7,500.00, plus such sums as are necessary 
to pay interest on notes, insurance premiums, taxes, maintenance, or protec- 
tion of property. If at the termination of this lease the city does not pur- 
chase these stations, the lease is to be renewed for six years, either by two 
three-year leases or one six-year lease under the same terms as the former 
lease. 

By virtue of this plan the city will have paid the entire cost of the 
construction of these stations and at that time, or at any time that the city 
pays all charges against this property, the association will deed the property 
to the city free of all indebtedness. 

The Central Fire Station is a modern two-story, semi-fire-resistive build- 
ing, costing $60,000. The first floor is occupied by three pieces of motorized 
fire equipment as well as machines used by the fire chief and his assistants. 
Space is also provided for the storage of the motorized police equipment. 
On the second floor are quarters for fourteen men, private room for the 
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chief, the battery room and the central control room for the fire alarm. 

In the basement provision has been made for washing hose and caring 
for other equipment. The hose tower is equipped with modern hose hoisting 
machinery, and all minor equipment is of the latest and most up-to-date type. 
Every convenience for the men has been furnished, including showers, a 
kitchen and a clothes drying room. 

The Edgewood Station is somewhat smaller, being designed for a three 
company station. It replaces two smaller stations both located in the district. 
This building, like the Central Station, is a modern two-story, semi-fire-resis- 
tive structure containing all up-to-date equipment. Two engine companies at 
present are quartered in this station. 


Tests of | and 14-inch Fire Hose. 


By Roy Bainer and K. R. Frost, 
California Agricultural Experiment Station. 


The use of hose for fire-fighting purposes in suburban and rural districts 
has brought about problems of correct size to use for various capacities and 
pressures required in order to obtain the best fire-fighting results and still 
keep the weight of hose to a minimum. Tests were conducted by the agri- 
cultural engineering division of the University of California, using 1 and 
14-inch standard rubber-lined, cotton-jacketed fire hose to determine friction 
losses under various discharges. The hose used in the tests was thoroughly 
examined as to roughness, composition, and dimensions. An inside view of 
the hose indicating the approximate roughness is shown in Fig. 1. The rubber 
lining yielded very readily to form as the hose was laid, leaving no wrinkles 
or rough areas where the hose was curved. 

The 1-inch hose measured 15/16 inch inside diameter under zero pres- 
sure, increasing to 1 1/16 inches under a pressure of 150 pounds per square 
inch. The 14-inch hose measured 1 7/16 inches inside diameter under zero 
pressure and 1 9/16 inches under a pressure of 150 pounds per square inch. 
In both cases the diameter increased } inch due to hydrostatic pressure. With 
the above dimensions, under a pressure of 150 pounds per square inch, the 
area of the 1-inch hose was 0.89 square inch and of the 14-inch hose was 
1.92 square inches, giving a ratio of 2.16 to 1. Therefore, discharges from 
the 14-inch hose and 1-inch hose were at the ratio of 2.16 to 1 when other 
factors were equal. 

Pressure gages were placed at regular intervals between 100-foot lengths 
of hose. The difference between the gage readings gave the loss due to friction 
for that interval in pounds per square inch. Five 100-foot lengths of 1-inch 
hose, with gages connected at 100-foot intervals were used in testing the 


Reprinted from Agricultural Engineering, the journal of the American Society of 
Agricultural Engineers. 
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Fig. 1. Exterior view of one-inch rubber-lined, cotton-jacketed fire hose, 
with cross-section and plaster of Paris cast. 


small hose. The difference in gage readings made it possible to obtain a fairly 
accurate value for the loss in the line. The five different intervals gave a 


good average loss per 100 feet of hose. 

The length of 14-inch hose used was 1000 feet with gages at intervals of 
200 feet. This interval and length were necessary in order to obtain good 
average results as the friction was much lower than for 1-inch hose, especially 
for low discharges. The gages were placed in a vertical position to make 
accurate reading easier. 

In all cases where the discharges were varied, the pressure drop varied 
approximately as the square of the velocity (Fig. 2). As very clearly illus- 
trated by these curves, the pressure drop for the same discharge was much 
greater for 1-inch hose than for 14-inch hose. The cross-sectional area of the 
14-inch hose being over twice that of the 1-inch hose, the velocity in the 
latter was over twice that in the former at a given discharge, and the friction 
loss more than four times as high. In comparing the two sizes of hose (Fig. 2) 
using maximum discharges the loss for 100 feet of 1-inch hose discharging 
30 gallons per minute was 28 pounds per square inch, while the 14-inch hose 
showed a loss of only 13 pounds per square inch for 60 gallons per minute. 
Values taken from these curves show that it would be impossible to maintain 
the pressure necessary for extinguishing fires at distances much over 500 feet 
from the pump with discharges greater than 20 gallons per minute, operating 
with 1-inch hose. Practical operation could be secured with the 14-inch hose 
with discharges under 40 gallons per minute at 1000 feet from the pump. 











286 TESTS OF 1 AND 1$-INCH FIRE HOSE. 









PER e To 
Spt ss 
RES 





Coo 
Bt dtd 
EeED 
seg: cheater 











y 





Gauge Pressure /bs. per 3g_in. 


N \ 
Bee 


é| 
Co ee 
wooed 
Aer tt 
NE dihnk od deubaihaal 


Discharge - 6O.P./. Length of hose - 77. 






Friction loss in 100 ft. = reas 





Fig. 2. Curves showing friction loss in 1-inch Fig. 3. Pressure drop per 
and 1!4-inch rubber-lined canvas fire hose. 100 feet of same hose under 


varying discharges. 


Fig. 3 also illustrates the fact that, if the discharges can be decreased to 
very low figures, the length can be materially increased for both sizes of hose. 
If the hose is used only for transportation of water along the fire line and not 
directly under pressure, the loss due to friction is not so important. In this 
case the size of hose that carries a capacity equal to the amount of water 
desired will be the one used. Pressures of 150 pounds per square inch can be 
maintained by most rural fire truck pumps when discharging 35 to 50 gallons 
per minute. This will maintain a discharge of 30 gallons per minute at a 
pressure of 50 pounds per square inch at 500 feet for 1-inch hose and 40 gal- 
lons per minute at a pressure of 110 pounds per square inch at 1000 feet for 
14-inch hose. 

The sizes of nozzles ordinarily used for rural fire-fighting work are }-inch, 
}-inch, and 2-inch. Grass and grain fires may usually be dealt with satis- 
factorily with 4-inch nozzles discharging 5 to 8 gallons of water per minute, 
although }-inch nozzles are necessary at times of high wind and when fighting 
bad fires. To determine the pressures obtainable with various nozzles with 
hose lengths up to 1000 feet tests were made, giving the nozzle discharge and 
the friction loss for each 100 feet. The pressures at various distances from 
the pump were plotted as shown in Fig. 3. The drop in pressure was directly 
proportional to the distance, hence the curve for each nozzle is a straight line. 
The pressure drop per 100 feet with a given nozzle and hose can be readily 
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obtained from these curves. The 4-inch nozzle on a 1-inch hose gave a drop 
in pressure of only 14 pounds per square inch per 100 feet, discharging 6.3 
gallons per minute at 500 feet distance, which is a satisfactory discharge for 
many cases. Therefore, if only 6 gallons per minute are required for 500 feet 
of hose, a 1-inch hose and }-inch nozzle will be sufficient. If a discharge much 
greater than this is necessary, good results are obtained by a 14-inch hose and 
4-inch nozzle giving a discharge of 22 gallons per minute with a hose length 
of 1000 feet. When the discharge necessary to extinguish the fire is less than 
8 gallons per minute, the 1-inch hose has a decided advantage over the 14-inch 
hose. The cost is less and weight of the 1-inch hose is only about one-half 
that of the 14-inch hose. When a large volume of water is required the 
14-inch hose can be used with a 23-inch nozzle, giving a loss of 4.5 pounds per 
square inch per 100 feet at a discharge of 42 gallons per minute through 1000 
feet of hose. Large volumes are needed in fighting structure fires. 

Various positions of the hose were tried in order to study the effect of 
the radius of curvature upon the friction loss. The discharge was held con- 
stant for each test by a valve on the end of the line. Each test lasted five 
minutes and the water discharge for this time interval was weighed. For each 
position of hose, tests were run from maximum capacity available with a 
four-cylinder engine and 2-inch rotary pump to complete shut-off, from 10 to 
15 runs being made for each position. The radius of curvature seemed to have 
a definite relation upon the friction loss. The definite radii of curvature used 
were 1, 2, 3, 4, 5, and 50 feet. The latter showed a loss, on the average, 1.5 
pounds per square inch per 100 feet greater than the 5-foot radius. The losses 
for the smaller radii showed little variation, small enough to be negligible. 
This effect was not so pronounced in the case of small discharges up to 10 
gallons per minute due to the very low velocity of the water. For a discharge 
of 25 gallons per minute through a 14-inch hose the loss was 23 pounds per 
square inch per 100 feet, in the case of the 50-foot radius and 14 pounds per 
square inch per 100 feet in the 5-foot radius. This discharge is often used in 
the case of the }-inch nozzle for fire fighting, but there being only a difference 
of 1.5 pounds per square inch per 100 feet, this will cause only a slight effect 
upon the pressure at 1000 feet. Therefore, the position of the hose is far less 
important than the length of hose. 

Summary. 

1. One-inch hose can be used satisfactorily with 34-inch nozzle for dis- 
tances up to 1000 feet and 4-inch nozzle up to 500, while 14-inch hose may be 
used with 3-inch nozzle for distances up to 1000 feet. 

2. Friction varies in fire hose very nearly as the square of the velocity. 

3. The differences in pressure obtained when the hose is laid in various 
positions are not of material importance. 
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Private Fire Brigade Results. 


Endicott Johnson Corporation. 


This story of the work of the Fire Prevention Department of the Endicott 
Johnson Corporation has been made possible through the courtesy of Chief 
James R. Eldridge, who has made available for analysis the original records 
of his department for the five-year period, 1926 to 1930 inclusive. The 
results of this analysis, included as part of this story, are a tribute to the 
efficiency of the Fire Prevention Department and form ample justification 
for its maintenance as an important division of the factory organization. 
The value of training all employees in fire prevention and extinguishment is 
clearly indicated. The tabulation of methods of extinguishment of actual 
fires is an excellent illustration of the effectiveness of first aid fire protection 
appliances when properly applied. 


The Endicott Johnson Plant. 

The principal manufacturing units of the Endicott Johnson Corporation 
are located in Johnson City, Endicott, West Endicott and Owego, N. Y., all 
within a radius of about twelve miles. In these four towns and villages there 
are thirty-four large factory groups with a total of 127 acres of floor space, 
where approximately 18,000 workers produce between 130,000 and 140,000 
pairs of shoes daily. The welfare of these communities (the first three of 
which grew up around the factories) is closely bound up with the welfare of 
the company, and the Endicott Johnson payroll is an important factor in 
local prosperity. 

The two largest manufacturing plant groups are those at Johnson City 
and Endicott. The former embraces the principal shoe manufacturing units, 
together with a fibreboard mill, a leatherboard mill, a rubber mill, a rubber 
reclaiming plant, a carton factory and a printing establishment. At Endicott 
are located the four large tanneries of the company, the sales offices and 
warehouse, a shoe factory and a lumber mill. Shoe manufacturing plants 
are also located at West Endicott and Owego. In addition to the manu- 
facturing plants there are a considerable number of miscellaneous buildings 
occupied by the company for its own use or for the use of its employees. 

The various buildings are of heavy timber frame, brick mill, or fire- 
resistive construction, with the frame buildings predominating. They are 
for the most part of large area, and range from one to six stories in height. 


Fire Protection. 
All principal buildings are equipped with automatic sprinklers and inside 
standpipes, while hose houses and hydrants are located at strategic points 
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Fire extinguishers and small hose at strategic locations, supplementing com- 
plete automatic sprinkler protection, have kept the Endicott Johnson Corpora- 
tion fire losses at a very low figure. This picture shows a typical first aid fire 
station with a conspicuous red band painted on the column. Both soda-acid and 
carbon tetrachloride extinguishers are provided and employees are instructed as 
to the proper use of each type. 


outside the buildings. Adjoining structures and sections of large area build- 
ings are properly cut off by standard fire doors. 

To provide this protection there are approximately 63,000 sprinkler 
heads, and 25,000 feet of 14-inch and 24-inch hose located at easily accessible 
points throughout the plant. There are also nearly 1200 soda-acid and 
foam type extinguishers and 600 carbon tetrachloride extinguishers. Two 
hundred and sixty-six fire alarm stations are located in the various buildings. 
The water supply for the sprinklers, standpipes and fire hydrants is obtained 
from seven reservoirs having a total capacity of 12,680,000 gallons. Seven 
fire pumps, with a total rated capacity of 100,000 gallons per minute, are 
ready for operation at a minute’s notice. 

An interesting system of marking indicates the location of first aid fire 
fighting equipment in the plant. Posts on which are located 24-gallon soda- 
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acid or foam extinguishers are identified by a red band three feet wide. A 
similar band 18 inches wide indicates a post on which one quart carbon 
tetrachloride extinguishers are mounted. The hose reel is on a post with a 
red band within 12 inches of the ceiling and a fire alarm box is to be found 
on a post with the upper half painted red. These identification marks 
increase the efficiency of the employees upon whom, to a large extent, rests 
the responsibility for the extinguishment of incipient fires during working 
hours. 
Fire Prevention Department. 

In addition to this extensive first aid fire fighting equipment there has 
been established a private fire brigade known as the Endicott Johnson Fire 
Prevention Department. This department, which is unique in many ways, 
is one of the most thoroughly trained and equipped industrial fire brigades 
in the country. Its duties include the prevention of fires, fire fighting and 
general emergency work in the plant. 

The personnel of the department consists of Chief Eldridge, two assistant 
chiefs, four captains, four lieutenants, sixteen men detailed to ambulance 
work, six switchboard operators, a fire alarm supervisor and 82 full-time 
firemen. The last mentioned also serve as inspectors and watchmen. The 
apparatus consists of two motor hose cars carrying 24-inch and 14-inch hose, 
two service cars, three ambulances and a car for the chief. Equipment and 
personnel are housed in two standard city fire stations, one at Johnson City 
and the other at Endicott. 

The actual work of fighting fires is but one of the numerous duties of 
the Fire Prevention Department. Even more important is the constant 
inspection of the plants which has prevented the start of many a fire. A 
complete check-up of every section of every building is made at each plant 
by a night patrol of forty men (twenty at each plant) and hourly reports 
are made to headquarters over the fire alarm system. These reports serve 
a dual purpose, indicating that conditions are satisfactory in the factory 
visited and testing the fire alarm system itself. A daily report on the 
condition of all fire fighting equipment throughout the plants is filed by 
department inspectors, which with the reports filed by the night patrolmen 
keeps the Fire Prevention Department in close touch at all times with plant 
conditions bearing on fire protection or prevention. 

Close codperation is maintained with the municipal fire departments in 
Johnson City and Endicott. Both of these departments are equipped with 
modern apparatus, secured through the company’s help, and respond when 
required to assist the company’s fire brigade. In return the Endicott Johnson 
fire fighters assist the municipal departments when called upon. 

In training the fire brigade staff and the general factory personnel the 
same thoroughness has been shown as in planning the equipment. Weekly 
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school sessions are held at each fire station under the direction of one of 
the chief officers, and the men are instructed in any new method of fire 
protection or prevention, given instructions regarding newly added property, 
and examined for their knowledge of their duties. 

Training in the use of fire appliances is also given to the factory workers, 
and frequent fire drills familiarize employees with orderly procedure in leav- 
ing the buildings in event of fire. Workers are acquainted with the various 
types of fire fighting appliances in their particular department and are in- 
structed how to use them in event of fire. Certain employees are designated 
to operate the first aid fire appliances, others are detailed to sound an alarm 
immediately, while some are instructed to direct and guide their fellow 
workers from the building. Good housekeeping is stressed as an important 
factor in fire prevention and special emphasis is laid on the proper disposition 
of waste material. 


Fire Record. 


The work of the Fire Prevention Department in responding to alarms 
and fighting fires is indicated in a general way by the following table. 


No. of Equipment Used Time on Duty 

Year Fires S.A.Ext. CTC-Qts. 14” Hose 24%" Hose H M Loss 
5020.1. 422 61 54 1,550 ft. 8,100 ft. 33 $12,657.58 
rege... i166 45 53 2,050 ft. 9,300 ft. 50 2,071.10 
3926.... 189 43 96 3,525 ft. 11,150 ft. 22 4,292.48 
1929.03. 356 42 53 2.500 ft. 2,750 ft. 19 7,321.98 
1930.... 190 62 50 1,450 ft. 11,550 ft. 103 37 1,492.90 


Total5 Yrs, 820 253 306 11,075 ft. 43,050 ft. 348 41 $28,090.45 


Number of Fires and Alarms. 

The total number of alarms received was 820. This includes alarms 
from all sources, fire alarm boxes, telephone alarms, verbal alarms and 
reported fires. In many instances of incipient fires during working hours 
notification was not given the Fire Prevention Department until after the 
fire had been extinguished. For record purposes, however, such _notifica- 
tions are treated as alarms and are so recorded. The fires and alarms were 
classified by years as follows. 


Class of Buildings 1926 1927 1928 1929 1930 Total 
Shoe Manufacturing Buildings 39 43 52 51 231 
Tanneries 22 28 37 44 155 
Other Manufacturing Buildings 25 29 13 16 93 
Non-Manufacturing Buildings 23 23 13 25 104 
Other than Building Fires 237 


820 


In order to properly analyze the methods used to extinguish the fires 
which have occurred during the five-year period under review, two classifica- 
tions, “Fires in Buildings” and “Fires Outside of Buildings,” have been made. 
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The fire station at the Johnson City plant, showing equipment used by the 
Fire Prevention Department. The three pieces of apparatus at the right are the 
Johnson City Fire Department, of which Chief Eldridge is also the head. The 


two departments codperate to the fullest extent. 


The first group accounts for 583, or 71 per cent, of the total fires and alarms 


and the second for 237. The fires in buildings were divided as follows: 





Bldg. Fires 
ee SeCtOey TARIGINES, .o665so 5 0. sere vew sees 186 
TIES. oo so pid or snes ce sv cabnnce 88 
Other manufacturing buildings................ 93 
Non-manufacturing buildings ................. 104 
MIR Sedo acs a vale eiecats eeu ates aletelane be IB Nas 471 


The fires outside of buildings were classified as follows: 


Automobiles 
Ball park 
Dump fires 
Leather dust 
Grass fires 
Miscellaneous 


eee ee eee ee ee ee oe ee ee 


Methods of Extinguishment. 


As indicated by the following table, 675 fires required the use of fire 
fighting equipment of some sort, 128 fires were extinguished without the use 
of equipment and 17 calls were false alarms or needless. 


eee ee ee ee ee ee ee ee ee © re i) 


Blower Fires 


45 
67 


eee eeerere 


Total 
231 
155 

93 
104 


583 


The 128 fires 


where no fire fighting equipment was required were of an incipient nature 
such as motor short circuits or possibly a quick flash occasioning no fire 


other than the initial flare. 


Building Outside 
Fires Fires 
No. of fires requiring use of fire fighting equipment.... 455 220 
No. of fires where no fire fighting equipment was used.. 111 17 
ne ON SINE CITIES 56 alec bbe Wee ce eae bass wea'ed 17 0 





237 





Total 
675 
128 

17 


820 
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APPLIANCES USED FOR FIGHTING FIRES IN BUILDINGS 1926-1930 Nc. 
ENDICOTT JOHNSON FIRE PREVENTION DEPARTMENT 


First Aid 
Extinguishers 


cs USED ALONE 


ed USED WITH OTHER APPLIANCES 


Of the 455 fires in buildings that required the use of fire fighting equip- 


ment 320, or approximately 70 per cent, were extinguished by the use of 
portable first aid fire appliances without the additional assistance of auto- 
matic sprinklers or the use of hose streams. If the fires occurring in dust 
collector or blower systems, most of which required the use of hose streams, 
are eliminated, the effectiveness of first aid equipment is even more striking. 
In the tables which follow, fires occurring in blower and exhaust systems or 
in dust collectors have been listed as “blower” fires. There were 353 building 
fires exclusive of blower system fires, of which 315, or 89.4 per cent were con- 
trolled and extinguished by first aid appliances alone. 

For fires outside of buildings hose streams were more frequently required. 
This is a natural consequence in view of the large number of dump and 
leather dust fires, the extinguishment of which required the use of one or 
more hose streams. 

These figures are significant in that they clearly demonstrate beyond 
question the value of first aid fire appliances in fire extinguishment where 
proper training and education in their use and application have been given 
employees. Furthermore, they bear out the statement, appearing as a fore- 
word to the N.F.P.A. Regulations for First Aid Fire Appliances, that “a small 
quantity of water or other extinguishing agent used intelligently at the start 
of a fire may easily be more effective than the work of an entire fire de- 
partment five minutes later.” 
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Endicott headquarters of the Fire Prevention Department, showing Company 
No. 2, ambulances and emergency car. The part frame shoe factory at the right 
of the picture is typical of the shoe manufacturing group at Endicott. 


Fires in Buildings. 
Shoe Blower Other Non-Mfg. 
Appliances Used Factories Tanneries Fires Mfg.Bldg. Bldg. Tota? 
Carbon tetrachloride extinguishers... 58 27 53 27 
Soda-acid extinguishers 15 22 
14-inch hose streams 
Water pails 
Soda-acid and carbon tetrachloride. 
24-inch hose streams 
Soda-acid and 14-inch hose streams. 
12-inch and 24-inch hose streams. . . 
Open sprinklers alone 
Automatic sprinklers and soda-acid. 


oO 


ay 
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Open sprinklers and 14-inch hose... 
Foam extinguishers 

Automatic sprinklers alone 
Combinations of various appliances. 
Nothing used 

False alarms 
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Fires Outside of Buildings. 


Ball Dump Leather 
Appliances Used Automobiles Park Fires Dust Grass Misc. 

24-inch hose streams 0 17 2 
Soda-acid extinguishers 30 2 
Wire brooms 27 
Carbon tetrachloride extinguishers. 10 0 
Water pails 0 0 
Combinations of various appliances 6 3 
Nothing used 3 

37 
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Fair Play shoe factory at West Endicott, one of the more modern buildings 
of the Endicott Johnson Corporation. Of brick mill construction, this structure 
is approximately 400 feet long. The blower system and dust collector shown in 
the foreground are typical. 


Analysis of Protection Used. 
Carbon Tetrachloride Extinguishers. 

Carbon tetrachloride extinguishers were used 206 times for fires in 
buildings and 22 times for other than building fires. For the most part the 
extinguishers of this type used were of the 1-quart size. Larger size extin- 
guishers were used on several transformer and generator fires. It is clear 
from the fire reports that carbon tetrachloride extinguishers were used in 
most instances where fire involved flammable liquids or electrical equipment. 
This demonstrates clearly the advantages of educating the factory workers 
as well as the staff of the Fire Prevention Department in the use of the proper 
first aid equipment for specific types of fires. Of the 22 fires not in buildings 
13 were in automobiles or tractors. These extinguishers were used alone 
181 times and in conjunction with other appliances 47 times. The greatest 
number used on a single fire was ten. 


The single instance of ten 1-quart carbon tetrachloride extinguishers being 
used was a motor fire. More than an hour was required to extinguish this 
fire, which was due to dirt in the motor. 


Soda-Acid Extinguishers. 
Soda-acid extinguishers were used 144 times for fires in buildings and 
45 times for other than building fires. Of the other than building fires 30 
were in the grandstand at the ball park, the remainder being grass, dump or 
miscellaneous fires. These extinguishers were used alone 128 times and 
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with other appliances 61 times. The greatest number used on a single fire 
was seven. 


*Ten soda-acid extinguishers were used during a single afternoon to 
extinguish numerous incipient fires at the ball park. These were reported 
as a single fire to the Fire Prevention Department. 

114-inch Hose Streams. 

Small hose streams from standpipes or yard hydrants were used 17 times 
for fires in buildings, 84 times for fires in dust collectors or blower systems 
and 3 times for fires outside of buildings. They were used alone or with 
24-inch hose streams 61 times, and used to supplement first aid fire equipment 
43 times. 

The use of small hose streams for blower fires has been a material factor 
in keeping down losses from the excessive use of water. Fires in dust collect- 
ing systems once started are apt to travel through the system forced by draft 
created by the blowers. Small hose streams are easier to handle and more 
effective against this type of fire than are the larger hose streams, and 
obviously the damage incidental to their use is materially reduced. 


21,-inch Hose Streams. 

Of the 33 times that 24-inch hose streams were used in buildings 19 
times were for fires in dust collector systems where in all but four instances 
they were used to supplement other equipment. Of the remaining 14 fires, 
seven occurred in buildings used for other than manufacturing purposes and 
not directly under the supervision of the Fire Prevention Department. Fires 
other than in buildings required the use of 24-inch hose streams 115 times, 
of which 108 were dump fires or fires in piles of leather dust. 


Automatic and Open Sprinklers. 

Automatic sprinklers operated 12 times for fires in factory buildings and 
21 times for fires in miscellaneous buildings. In all but two instances other 
appliances were used to clean up the fire after the sprinklers had checked it. 
This is another indication of the effort made to prevent excessive water loss 
as well as fire loss. The sprinklers were shut off as soon as it appeared that 
the fire was under control and any smouldering remains were taken care of 
by first aid appliances. That automatic sprinklers did not operate more 
frequently may be attributed to the training of the factory employees who 
promptly used first aid appliances, controlling the fire before sufficient heat 
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was generated to open sprinkler heads. Most fires where sprinklers operated 
occurred at night. 

The dust collector systems at the Endicott plant are partially equipped 
with a system of open sprinklers. These were operated at 19 fires, six of 
which were extinguished by open sprinklers alone and 13 by open sprinklers 
in conjunction with other appliances. 


Other Fire Protection Used. : 

Other protection was used at a number of fires as indicated below. 
Perforated pipes were employed at the Endicott plant in ten fires in blower 
systems, in each instance in conjunction with other equipment. Water pails 
were also effective in 33 incipient building fires, being used alone 31 times. 


Protection Used Building Fires Blower Fires Other Fires Total 
WGN EID gos pee ote cae des 31 2 10 43 
NN IN ee cick. ces cee ne 0 0 31 31 
Perforated pipe... 2 <2 0..60s. 0 10 0 10 
UMMM S piu. 0'6c: s'e-oce Bereta bie 5 0 1 6 
ME hocks we bea ceaes apne 3 0 1 4 

ME scrape ech wscewerepanes 0 0 2 2 
BOGs Gnd Selb. oso secaces 1 1 0 2 


Loss Record. 

As a result of the efforts of the Fire Prevention Department the total 
fire loss for the five-year period in the entire group of 34 manufacturing 
groups was but $14,285.11, an annual average of $2,857.02. The losses 
were almost evenly divided between the Johnson City and Endicott plants. 
In addition to these losses in buildings under the jurisdiction of the depart- 
ment there were four other fires in company owned property which caused 
a total loss of $13,805.34, making an aggregate loss for the period for 
property owned by the Endicott Johnson Corporation of $28,090.45. 

The losses occurring outside of the factory groups represented losses 
paid on two dwellings owned by the company at Endicott, a large barn at 
the Endicott Johnson farm and a workers’ store at Johnson City. In each 
of these instances the Fire Prevention Department assisted the town fire 


department. 
Record of Losses 1926-1930. 


Five-Year 
Class of Building 1926 1927 1928 1929 1930 Period 

Shoe Mfg. Plants..... 0 0 O $1,632.62 $1,371.94 $3,004.56 
y O $1,991.50 $575.00 100.00 17.50 2,684.00 
Other Mfg. Plants.... $3,340.70 54.60 0 30.00 0 3,425.30 
Misc. Buildings....... 3,475.00 25.00 1,217.48 95.90 103.46 5,171.25 
pa ee 0 0 2,500.00 463.46 0 2,963.46 
E. J. Farm Barn..... 0 0 0 5,000.00 0 5,000.00 
Workers’ Store ...... 5,841.88 0 0 0 0 5,841.88 


WORE aid 964 one's $12,657.58 $2,071.10 $4,292.48 $7,321.98 $1,492.90 $28,090.45 
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Gasoline Tanker Fire. 


By Clarence Heller, 
(Member N.F.P.A.). 


Three men lost their lives as the result of an explosion and fire on the 
tank steamer Charlie Watson at the Standard Oil Co. of California’s docks in 
San Francisco on November 20, 1931. That the fire did not have more 
disastrous results may be attributed to the manner in which it was fought by 
the fire department. 

When the explosion occurred the ship was about to complete unloading her 
cargo, which consisted of 265,000 gallons of gasoline contained in six tanks 
or compartments. Most of this had been pumped out, but gasoline was still 
being delivered through the hose to tanks ashore. 


Story of the Fire. 

The initial explosion occurred shortly before noon when most of the 
thirty members of the crew were in the dining saloon. Suddenly the discharge 
hose from the steamer to the manifold on shore burst, allowing the gasoline to 
flow over the decks. An eyewitness reports seeing the gasoline discharging in 
a stream about like that from a garden hose. 

Almost immediately the pump man stationed on the pier blew his whistle 
to stop the pumps and the chief officer and third mate, who were standing on 
deck, attempted to operate the shut-off valves. Before any action could 
be taken, however, the explosion took place. The pump man ashore was 
severely burned by the blast and the two men on deck were burned to death 
when their oil soaked clothing was ignited. As the men in the dining saloon 
rushed for exits, a second explosion shook the ship, injuring a number of the 
crew. Of these, one lost his life, the body being recovered from the bay later. 

The exact cause of the break in the hose line and the source of ignition 
have not been definitely determined. The theory as to the source of ignition is 
that gasoline vapor found its way into the ventilation ducts and that when 
the officers of the ship saw the gasoline flowing on the deck and ordered the 
pumps shut down, the throwing of the switches produced an electric spark 
which ignited the vapor, causing an explosion in the deck house. 

The second explosion followed the first by about a minute and enveloped 
the ship in a cloud of black smoke. Flames reached the tops of the masts 
and the superstructure of the ship was all ablaze when the fire department 
arrived. 

A great deal of credit is due Chief Brennan of the fire department for 
preventing a more serious disaster. When he arrived on the scene the fireboat 
was, standing off some distance and throwing streams at the burning ship, 
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International. 

Firemen extinguishing fire on gasoline tanker “Charlie Watson” at San 
Francisco. That the fire did not have more disastrous effects is due to the con- 
centration of hose streams at close range by the fire department. 


and the men on the land side were doing likewise. This did not bring water 
to the seat of the fire so Chief Brennan ordered the fireboat alongside the 
burning vessel and personally led his men aboard the ship. The concentrated 
volume of water soon extinguished the fire and water was thoroughly circu- 
lated over the tanks so that their temperatures were kept down. This proce- 
dure obviously involved some risk to life, but its successful carrying out pre- 
vented the possibility of a much greater explosion and additional losses of life 
and property resulting therefrom. 

The fire spread to the wharf and ignited timber beneath the pier deck. 
Firemen operating from small boats extinguished these secondary fires and 
confined the damage to the pier to not exceeding $500. The damage to the 
ship was considerable. 
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Ford Motor Plant Fire, Chester, Pa. 


The danger of introducing a hazardous process in the main building of a 
large manufacturing plant and the mistake in connecting fire department 
pumpers to yard hydrants were two outstanding lessons of a serious fire on 
September 21, 1931, at the plant of the Ford Motor Company at Chester, Pa. 

The building involved in the fire was a large single area structure of brick, 
glass and iron on a steel frame. One section was two stories in height and 
the other one story. Both sections had an asphalt and felt roof on wood joists. 

A spray booth was located in the one-story section. From this booth two 
vent pipes extended through the roof adjacent to the monitor windows of 
the second story section. Both sections were protected by automatic sprinklers 
and the usual first aid devices. 

Truck parts were prepared for foreign shipment by spraying them with 
a grease mixture to prevent rusting in transit. The parts traveled on a con- 
veyor through a booth in which nozzles were supplied with this mixture by 
pumping from a 750-gallon open tank located beneath the floor of the booth. 
This operation was located near the center of the one-story section of the 
building. 

Originally the process presented little or no hazard because the grease 
was heated by steam to make it flow readily. A short time prior to the fire, 
however, the process was changed and instead of being heated the grease was 
dissolved in over three times its weight of naphtha to make a thin, easy flow- 
ing mixture. This change to naphtha introduced a specific hazard, but the 
plant management felt that it was fairly well safeguarded by the ventilation 
provided and by a good supply of foam extinguishers. 


Story of the Fire. 

Early in the morning of the fire employees filled the tank with the 
thinned grease mixture and operated the spray pump a few minutes to make 
sure that the nozzles were clear, but did not start the ventilating fans. Naphtha 
vapors accumulated and two hours later, at five o’clock, when the foreman 
pressed the switch button to start the tank agitator pump, there was a flash 
in and around the booth. It seems apparent that the flammable vapors were 
ignited by an electric spark from the switch. Almost immediately the contents 
of the tank caught fire and an intense blaze was soon in progress. 

It is estimated that about 175 sprinklers supplied by a 100,000-gallon 
gravity tank, both in the booth and under the sawtooth roof, opened within a 





This report has been extracted from the Factory Mutual Record. 
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Roof of Ford Motor Plant building at Chester, Pa., showing destruction of 
entire section and second story after sprinkler tank was exhausted. The fire 
spread to the combustible roofing through the vent pipes shown in center of 
upper picture. 

few minutes. Employees promptly sounded the plant and public fire alarms 
and then used six 40-gallon foam extinguishers, directing the streams into 
each end of the booth. Aided by the sprinklers, they had the fire practically 
under control in about fifteen minutes, except for a few small flames, at the 
peak of the sawtooth out of reach of sprinkler water. 

On receipt of the alarm, the plant engineer started the 1000-gallon fire 
pump, after first putting into operation the booster pump which supplies suc- 
tion from the near-by river. He could not get the pressure above the tank 
pressure of 45 pounds, which indicated that the sprinklers were taking not 
only all the pump could supply, but were drawing upon the tank as well. 

By this time the first fire department pumper arrived, followed soon 
after by four others. They connected to the yard hydrants and supplying 
one or more streams each, they took water away from the fire pump and 
tank. Although the delivery of the fire pump had been increased to 1400 
g.p.m. by starting another suction booster pump, the tank was emptied in 
about thirty minutes. The sprinklers were discharging about 3500 g.p.m. 
and when the tank gave out, the draft of the pumpers reduced the pressure 
in the yard system to below zero gauge, so that some of them actually lost 
suction. There was then no water left for the sprinklers. 
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Dark shading shows extent of complete destruction of roof, second floor, and 
contents; lighter shading, of less severe damage. 


At this time the fire was thought to be practically extinguished, but 
someone suddenly noticed that fire was starting to spread on the outside of 
the pitched roof of the two-story section. It was feeding on the asphalt and 
felt roof covering, which was not protected by gravel or slate surfacing. One 
of the two vent pipes from the booth which extended through the roof was 
but five feet away from the roof ef a small storeroom which extended above 
the sawtooth. The burning grease deposits in this vent pipe spread the fire to 
the asphalt roof covering, and fanned by a moderate wind, it spread un- 
checked up over the outside of the pitched roof and quickly worked through 
monitor windows into the second story. 

When the firemen found the fire springing up again, spreading rapidly 
and their pumpers without an adequate water supply, they disconnected their 
suctions from the yard hydrants, moved to the river bank, and drafted from 
the river. Had this source of water supply been used in the first place the fire 
could have been kept under control and much of the loss prevented. 

The shifting of the pumpers from one place to another took appreciable 
time and meanwhile effective hose streams could not be supplied from the 
fire pump through the yard hydrants because the sprinklers, many more of 
which had opened, were bleeding the system. This was a situation where it 
would have been advisable to close the sprinkler valves, but this was impos- 
sible because they were located in pits which had filled with water. In this 
interval the only hose stream available was from a pumper at a distant street 
hydrant, and since the sprinklers were now without water, the fire spread 
rapidly under the joisted roof. 

The relocated pumpers finally got ten or twelve streams in service again. 
The firemen had great difficulty in fighting the fire with hose streams in the 
large high roof area. Before the fire was brought under control at ten o’clock, 
it completely destroyed the entire roof and two-thirds of the floor ‘of the 
two-story section, burned away part of the adjoining sawtooth roof, destroyed 
the entire storage in the second story, and caused a wet-down of most of the 
storage on the first floor. 
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Aplane Fire Record. 


Since the publication of the Airplane Fire Record, QUARTERLY, January 
1930, Vol. 23 No. 3, one hundred and seventy-six fires have been reported to 
the N.F.P.A. Department of Fire Record. These added to the fires covered 
by the previous record make a total of 303 reports of airplane fires recorded 
in the fire record files. The analysis which follows is based on the experience 
recorded by these fires which, in addition to the destruction of the planes, 
exacted a toll of 378 lives. 

This fire record includes all fires involving airplanes, except those occur- 
ring while planes are in hangars. Due to the special hazards involved, fires in 
airplane hangars have not been included in this record even though the 
presence of airplanes may have been a factor in the fire. A detailed fire record 
of airplane hangars was published in the QuaRTERLY, April 1930, Vol. 23, 
No. 4. 

A clipping service on airplane fires has been employed for the past three 
years and is responsible for a large proportion of the available fire reports. 
The newspaper reports, while manifestly incomplete in many important 
details and no doubt frequently inaccurate, are practically the only records 
available. Care having been used in analyzing them, it is considered that 
they form a fairly satisfactory basis for the conclusions drawn herein. Because 
the planes involved were frequently completely destroyed, further investiga- 
tion would probably not bring forth any more reliable information. Thirty- 
three fires in aircraft occurring in foreign countries are not included in this 
record because it was felt that their inclusion might to some extent distort the 
picture of flying conditions in America. 


Classification by Types of Airplane. 

Fires have been classified with thought of grouping together types of 
planes which would be subject to approximately the same hazards of service. 
Classifications used in the 1930 Airplane Fire Record appear to be the most 
satisfactory and have been retained. 

EXPERIMENTAL PLANES. In this group were put experimental planes; 
new types; planes used in endurance, long distance, altitude and other test 
flights; racing planes and those used in exhibitions or contests. 

MIvitary PLANES. In this group were put 29 army and 10 navy planes. 
Five of the army planes were being flown by reserve officers and the others 
were in regular army service. 

Arr Matt AND COMMERCIAL PLANES. Includes air mail planes and planes 
of commercial lines operating on a regular schedule. While it is difficult to 
separate these two types of service because mail and passengers are frequently 
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International. 

This military training plane caught fire due to a broken gasoline line while 
at an altitude of 200 feet. The plane was landed in a field in time for both 
occupants to escape. 


carried in the same plane it was found that of the 54 fires in this class one 
third, or eighteen, occurred in strictly mail planes. 

PRIVATE PLANES. This was the class having the largest number of fires. 
It was often impossible to determine whether a plane was strictly private or 
whether it had a semi-public service character. Of the 172 planes in this 
group 62 were, as far as could be determined, strictly private or used for 
giving public rides. Sixty-one were known to have been used for public rides 
or taxi service. Thirty-nine were being used for training purposes and were 
largely flown by student pilots. Ten fires occurred in planes of miscellaneous 
service, such as manufacturers’ demonstrators, rental planes or forest patrol 
work. 

In addition to these classifications it is necessary to consider three dis- 
tinct types of fires. The first includes all fires starting in the air. The second 
class includes all fires starting on the ground exclusive of airplane fires occur- 
ring in hangars. The third class consists of fires which follow crashes. Crash 
fires are the most numerous and the most disastrous to human life. 


Fires in Airplanes. 


Class Crash Fires Fires in Air Ground Fires Total 
Exnerimental «. 20.06. 0 scssess é-atreea 19 10 9 38 
oie bad bocas- bcs. 5 /epei Risen iwee ee 17 17 5 39 
Air Mail and Commercial.......... 35 14 5 54 
EN A Gib se4 bw Nas booths Godeuten 110 40 22 172 

ENN had ea ois bv Pee y wool os 181 81 41 303 


Some light as to causes of airplane fires may be derived from a table 
showing the part of the plane in which fires originated. This includes all fires 
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exclusive of crash fires. Detailed tables of causes are given under the separate 
sections which follow. 
Origin of Fires, 


No. Fires 

EOSON CONMMERINNIE 6 toa ice visiece ya te ewe Ue ckeldaeds a uateae ee 26 
PRUE Cor scaneerr tee scab ecoKe Dik Rece ace hwnd warmers caelee ete 19 
WME GUMION Ga. 65x bic, ls 665 p'kc Lcecbsckaankutoeeedatickeee 7 
GUT SATIS ao 3 doo oo an seen Utne eeu eer eCEe Geen anor 5 
EEE: xk neat Natense Oa Waa cu dice beuaeWueReawenet sear mn eteudmed 3 
GET COMMMINIIEUES 65.0.5 55 Oia omddk ks Rela teow coeeas rexadead 2 
GR MIR csc bydia-oic'g S Rid naiberva vob ath oe koe ile a aleee rae hmetamen eas 60 

TEOUAES oia.0 HER olk Cy VER NOLd Re pEORE Viweencateumateune cates 122 


Due to the nature of the available reports it was impossible to compile 
any detailed loss statistics. The following table indicates, as might be expected, 
that once an airplane is ablaze a total loss usually results. 


Crash Fires Fires in Air Ground Fires Total 


IUGD GUTOWEO oo 50s 88 ee ceewenews 180 69 31* 280 
Planes badly damaged.............. 1 3 5 9 
Planes slightly damaged............ 0 9 5 14 

i | Sa ra ree ee COT 181 81 41 303 


*In several instances ground fires destroyed more than one plane. Total number of planes 
destroyed in ground fires was 36. 


Fires Starting in the Air. 


A total of 81 airplane fires occurred while planes were in the air. These 
fires resulted in total destruction of the plane in 69 instances and in three 
other instances planes were severely damaged. In nine cases the fire was 
extinguished with small loss either in the air or after a forced landing. 


Fires Starting in Air. 
Experimental Military Commercial Private 


Planes Planes Planes Planes Total 

Forced landing, plane damaged...... 1 2 4 2 9 
Forced down, plane destroyed....... 6 5 4 24 39 
Parachute used, plane abandoned... .. 0 9 3 2 14 
MEO TENE oiijee sc cveversccens 2 1 1 10 14 
Fire extinguished in air............. 1 0 1 3 5 
BONNE 03:28 Oc tas hidecat ees tae 10 17 13 41 81 


As might be expected, the greatest single known cause of fires in the air 
was due to the hazard incidental to the use of gasoline. There were nine 
instances of fuel lines breaking or leaking, due in part to the stresses and 
vibrations to which they were subjected, as well as to the corrosive effect of 
the high test fuel used. Five fires were due to the spilling of gasoline from the 
fuel tanks. Once gasoline escapes from tanks or piping, hot motors and 
exhaust pipes offer ready ignition. It is reasonable to assume in at least a 
portion of the fires reported as “explosion in air” that the fire or explosion 
was due to the ignition of escaping gasoline. The following table shows the 
causes of airplane fires originating in the air. 
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International. 

All-metal transport plane after a crash shortly after taking off from the 
Oklahoma City airport on December 23, 1931. One of the pilots was thrown clear 
of the wreck and the other was dragged through the flames by an eyewitness 
of the accident. 


Causes of Fires. 


No. Fires 
nN AURIS ENE NNN 605 6 6-66 hpibid'v saa we Kka bw Biel bo d's OES Been eb ae SRS OO 9 
SMP MINE COTE COME MUMDEIDE i556 56 wie Gian res w-a-blas: Via Sw b.biw le oie Wivinicle'es ob. acba ere 5 
NEES MEME AUD ARNON 5 5: 9:5:55:5°5 0:55 0.0.96 & 9,010 09's 0'o:!0E ip 06 Be wiv 6 4:00 e's ¥ 0 5 
NNN oo 6856 arial Gu0tk ebb SRN s OS ROR OTES MOR FOL abe E Ki ORE 4 
ne ELE SU MERINO NRION 5. 5's 0'0-5 5 6.64.0 nin AN We'd 04.00 0.0 dre owe odes ceeds 3 
I ior ord gtins BN GH.452:0 oS Uo ENE RO ors Naidu hes eae T NAAR TE Pend ieee 2 
NN ooi5 ators bag Pha oo Ui G. eee eek od oo caren tale ewok ne RaoE Eres 2 
IN Be crate UN lnk 5x15 Giaselni'e Shak PREV ROUND kins WA Ce REE weleien 5 
NIRS occ re-b ins 020 boaued Goda vewes 1 
RNID oss ccd cew ein eee elnw eee 1 
NIUE 5 05a cco a9 shee ee ouleneom 1 
NE RIE. Cd coe susadearioyawmeu 1 
Defective heater insulation.............. 1 
EE Tot Lis aticea bins 6 4454.45 049s PND ENRON io 60.00 ARR w aU a CRD 46 
55125 Ss ccc A RNS Na PO EE VES CU ER OO RSE EN tne 81 


Brief summaries of typical fires are given below to illustrate the causes 


of fires in the air. 
Typical Fires in the Air. 

FAIRFIELD, CONN., Marcu 17, 1930. A broken gasoline line is said to have been 
responsible for a fire which occurred while a seaplane was attempting to set a speed 
record while flying over Long Island Sound. When the plane ignited the pilot brought 
the craft down in shallow water near shore and jumped from the plane uninjured. The 
craft was destroyed. (H-30052.) 

Aver, MAss., May 28, 1930. Combustible parts of an airplane were ignited by back- 
fire just as it left the ground. The pilot nosed the plane down from a height of 150 feet. 
Flames drove him from the craft when about thirty feet from the ground, but he escaped 
injury. The plane was destroyed. (H-30077.) 

LovIsviLLE, Ky., JUNE 21, 1930. While stunting over an airport the oil line of a 
private plane gave way and oil was spilled on the engine and ignited. Quick action on 
the part of the pilot when the fire broke out saved the craft. By opening the sides of 
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the engine and taking a long side dive, which brought him nearly to the ground, the 
pilot extinguished the fire and saved the plane. (H-30071.) 

LatHams, N. Y., May 20, 1931. Fire occurred while an airplane containing three 
persons was at an altitude of 1000 feet. The fire is thought to have been due to a leaky 
gasoline feed line. The pilot managed to land the plane before flames reached the fuel 
tank. The plane was totally destroyed. Neither the pilot nor the two passengers were 
injured. (H-32655.) 

RANTOUL, ILL., JuLy 2, 1931. Fire occurred in an army plane over Chanute Field 
when the fabric near the tail of the plane was ignited by the hot exhaust pipe. The pilot 
successfully landed the craft, but was severely burned before he could free himself. His 
mechanic was also severely burned and the plane was totally destroyed. (H-32666.) 

MEmpHis, TENN., Juty 10, 1931. Shortly after leaving the airport a pilot discov- 
ered a fire in the rear of his plane. Fabric was burned from the plane, but fortunately the 
pilot escaped with minor burns. A cigarette is believed to have caused the fire. (H-32667.) 

BALtTrmoreE, Mp., OcToBER 18, 1931. While at an altitude of 200 feet the gasoline line 
of a plane broke and gasoline was ignited by the hot engine. The pilot was able to land 
the plane and with his passenger escaped before it was destroyed. (H-33367.) 


Loss of Life in Fires Starting in Air. 
The following table indicates the loss of life in fires occurring in the air. 


Per Cent 
No. No. Persons Killed 

: No. Fatal Persons No. to Persons 

Class Fires Fires Involved Killed Involved 
WADOPMOAED | 6625 oc cee es 10 4 16 7 43.8 
Es vchtediac pane us 17 5 29 7 24.2 
Air Mail and Commercial... 14 3 55 6 10.9 
UII 65:8 Sasa an a ciclo o sxate) ae 24 81 52 64.3 
"ROU ics se eanwalt xeece 81 36 181 72 39.8 


From the foregoing table it will readily be seen that the percentage of 
loss of life was far greater for private planes than for either the military or 
commercial classes. The percentage of loss of life in planes used for experi- 
mental purposes was probably high, due to the small number of persons 
involved and the hazards incidental to the use of the plane for experimental 
work, 

Commercial air lines have made a remarkable record for safe operation. 
Good construction, constant inspection and supervision, trained crews, ade- 
quate landing fields, and the provision for fire protection equipment are among 
the factors in keeping down the loss of life in commercial planes. With com- 
mercial or military planes in the hands of skilled pilots the chances of a safe 
forced landing are far greater than with the average privately owned plane, 
and the fire record includes several instances where commercial pilots safely 
landed burning planes carrying up to twenty-one passengers. 


Typical Loss of Life Fires in the Air. 
JENA, LA., FepruARY 14, 1930. Two passengers were killed and the pilot was badly 
burned when an airplane caught fire in the air. The flaming craft fell into a baseball 
park several miles from the town. (H-30048.) 
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Three men were electrocuted when this airplane fell into high tension wires. 
One, a passenger, lost his life by direct contact with the charged metal frame 
of the plane. The others received fatal shocks as a result of using a soda-acid 
extinguisher on the burning ruins of the plane. 


Tusa, OKLA., ApRit 3, 1930. Two student pilots, lacking parachutes, jumped to 
their deaths from a height of 3000 feet as fire caused by a cigarette ignited the fuselage. 
Strangely enough after the men jumped the plane made almost a perfect landing and 
burned on the ground. (H-30055.) 

Scott’s BLurr, NEB., MAy 31, 1931. Two men were killed when thrown from their 
airplane, which caught fire in the air. Both bodies landed in a downtown street and the 
plane fell on the same spot, burning the bodies beyond recognition. (H-30074.) 

OAKLAND, CALIF., AUGusT 12, 1930. Shortly after taking off, an explosion ignited a 
small biplane. The craft fell to the ground in flames and both the pilot and passenger 
were burned beyond recognition. (H-30082.) 

SHEBOYGAN, WIs., AuGusT 23, 1930. Three men were killed when the airplane in 
which they were riding caught fire in the air. Flames were seen to shoot from the motor 
shortly after the plane left the airport. An explosion occurred as the pilot attempted to 
bank at an altitude of 1000 feet. The three occupants were killed when the plane fell. 
(H-30133.) 

Detroit, Micu., NOVEMBER 24, 1930. Two men were killed when a tri-motor experi- 
mental airplane caught fire in the air after a short flight. The pilot brought the blazing 
plane down in the center of the field at the airport. As the plane landed it turned over 
and was enveloped in flames, so that the rescue of the two men was impossible. (H-30507.) 

PorTERVILLE, CAL., MARCH 16, 1931. Fire occurred shortly after an airplane took off 
from airport. The plane burst into flames at an altitude of 300 feet, when the pilot banked 
the plane sharply. The two occupants were burned to death. (H-31331.) 

BRANDON, MAN., Apri 29, 1931. Two men were killed when an airplane caught fire 
above the Brandon airport. The gasoline tank exploded as a result of the fire. (H-32498.) 
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OAKLAND, CAL., SEPTEMBER 16, 1931. A passenger mail plane carrying four men 
caught fire shortly after taking off from the Oakland airport and plunged into San 
Francisco Bay. The pilot attempted to return to the airport when the fire was discovered, 
but flames rapidly enveloped the airplane, which crashed to the water and sank. The 
victims were trapped in the cabin. (H-32813.) 

WALDEN, N. Y., OcToBEr 11, 1931. An aviator was taking two boys for a ride when 
fire broke out in the plane. The blazing ship fell at the airport and all three persons 
lost their lives. (H-33365.) 

Use of Parachutes. 


The use of parachutes is one method of reducing loss of life from fires, 
which this record has demonstrated to be successful. In military flying the 
use of parachutes by pilots and passengers is compulsory and has held the 
loss of life in military planes to a very low figure. It appears reasonable from 
this experience that the high loss of life in the case of flying privately owned 
craft might be materially reduced if parachutes were universally used. 

Where there are more than one or two passengers it is less easy to use 
parachutes. In multi-passenger commercial planes where the passengers are 
not likely to be familiar with the operation of parachutes or actually distrust- 
ful of them, their value has been questioned. Operators of passenger air lines 
reason that greater safety for the passengers is obtained by trusting to the 
skill of the pilot in being able to land the plane safely in an emergency. This 
has been done in several of the fires included in this record. With proper 
instruction in their use and their increasing reliability, it may prove prac- 
ticable in the future to require all passengers even in commercial planes to 
wear parachutes. 


Lives 
Total No. of Fires Saved by 

Class of Airplane No. of Fires Parachutes Available Parachutes 
Experimental oi. 6 access 10 2 oO 
RMN oo 5.5 5s sa caestvanens 17 17 12 
Air Mail and Commercial.... 14 3 4 
IEEE Seo cxc se ecka nemo wnetes 40 5 3 

TEM evtigdacwewen seas 81 27 19 


Two factors limit the effectiveness of parachutes. They cannot be used 
at low altitudes and they necessitate the abandonment of the plane, which 
means an inevitable crash and possible damage to buildings or injury to per- 
sons. These factors are, however, not of as great importance as may at first 
appear because when a plane takes fire at low altitudes there is usually time 
to land it safely. When it takes fire at high altitudes the use of parachutes 
may offer the only chance for the safety of the passengers. Also, the chances 
of a plane falling out of control and doing damage are relatively slight, as 
most flying is done over open country. A number of typical fire reports illus- 
trating the successful use of parachutes follow. 
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Typical Fires Where Parachutes Were Used. 

Curtcaco, Itt., Aucust 10, 1930. A student flier had cut off his motor in order to 
land, when backfire ignited combustible portions of the plane. He was forced to jump 
with a parachute from a height of 1500 feet in order to save his life. The burning plane 
landed in a field and was completely destroyed. (H-30083.) 

Dayton, On10, OcToBER 1, 1930. An army airplane caught fire while flying upside 
down during a test flight. The pilot made an unsuccessful attempt to beat out the fire 
with his hands, but was unsuccessful and jumped to safety. He received minor burns. 
The plane landed in a corn field. (H-30138.) 

Detroit, Micu., Aprit 29, 1931. An army airplane in which a new motor had just 
been installed caught fire in the air. The pilot was severely burned before he could release 
the safety catch of his parachute, but succeeded in doing so and jumped. He also suffered 
injuries in landing, for his parachute did not open until he was but a few hundred feet 
from the ground and the speed of his fall was not entirely checked. (H-32499.) 

CLEVELAND, OHIO, SEPTEMBER 6, 1931. While making a test flight in preparation 
for coming air races a gasoline line broke and the speeding plane was enveloped in flames, 
as the escaping gasoline ignited from the hot exhaust. The pilot, although seriously 
burned, escaped by jumping with a parachute. The plane fell to the ground and was 
destroyed. (H-32866.) 

CHICOPEE FALLs, MAss., OCTOBER 30, 1931. A few minutes after taking off from the 
airport a plane containing two pilots burst into flames. Both pilots made use of their 
parachutes and jumped to safety. The plane crashed in a tobacco field and was destroyed. 
That both pilots wore parachutes was an unusual circumstance, as they more often than 
otherwise discard these safeguards on short flights. (H-33520.) 


Fires Starting on the Ground. 


Of the thirty-three fires of known origin starting on the ground, fourteen 
were attributed to backfire or the ignition of fabric parts by sparks or flames 
from the exhaust. In a considerable number of instances backfire occurred 
when starting a cold motor. Flammable fabric was also a factor in other fires 
due to use of welding equipment or careless deposit of matches or cigarettes. 
Detailed causes of ground fires are given in the table which follows. 


Cause No. of Fires 
AERO NI k sehici ahs 0 Sevag maar E Oe edi ea ieee uklncty eae 14 
Oe Re OT ee Oe OE ORT TS Oey ee 4 
ES PR Gee ace as eo iis caw cme seer ateea yee ea eee Seek 4 
I NR oie dla: ec icing 8 os 4.913 4Usg Fis iso's 'v Gada Wea wae 3 
IRIN RENN 0580) 5.5 os iow a eso wai sb. 6rs be! bes BS CP GIOR dw. 6 Soahere 3 
I 8s Ca SS pig Sok Sai nigicd Raw'e'd aide Cw 4 ee ees 5 

RMN oy ODE A sai gis wine pce one's © HG 5 Neral 1 

Washing plane with gasoline................. 1 

Static electricity, while tank was being filled.. 1 

ee Se Pe ee ere ee 1 

NTN MINN oo oe kao pics 5:08 650-0 wkcp ods 50.06 1 
I ca ea Sti eae sb a wd obey oo oo eRe bebe 8 

MS Ia ca Sos G ered hewias wtb Oka OE 6 Sees RSG ORR RECO aes 41 


As might be expected, the number of fatal airplane fires occurring on the 
ground was small, for it was usually possible for occupants, if any, to escape 
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International. 

Fire in the plane in which Russell Boardman planned to cross the Atlantic 
was promptly extinguished by the personnel of the Boston Airport on Sep- 
tember 4, 1930. A number of wheeled carbon dioxide units were rushed from 
near-by hangars; soda-acid and carbon tetrachloride extinguishers were also used. 


without difficulty. Three ground accidents resulted in the loss of five lives. 
Two of these were due to crashes and the other to the failure of the running 
gear while speeding down the field for a take off. 


Typical Fires Occurring on the Ground. 

RoosEvELT FIELD, N. Y., SEPTEMBER 21, 1926. Two men were killed and two escaped 
when the running gear of an airplane in which they were taking off failed, and the plane 
crashed into a gully and burned. (H-23820.) 

New OrLEans, LA., AuGust 23, 1929. Fire occurred at the airport when a passenger 
plane taxied in front of a mail plane which was making a take off. The pilot of the 
passenger plane was burned to death. (H-28030.) 

PENSACOLA, FLA., MarcH 25, 1929. An airplane piloted by a student at the Naval 
Air Station telescoped another plane standing on the ground. Both immediately caught 
fire and blazing gasoline was spread all around. The two men in the plane which was 
struck were burned to death and the pilot of the plane attempting the take off was 
seriously burned. (H-27163.) 

Lone BeEacu, CAL., JANUARY 31, 1930. Two naval officers were severely burned 
when their airplane was wrecked in an attempt to avoid a collision at the municipal air- 
port. While speeding down the runway for a take off, a civilian plane cut across their 
path. The naval pilot banked sharply, causing one wing to strike a hangar. The gasoline 
tanks were ruptured and the naval plane burst into flames and was destroyed. Attendants 
at the field dragged the officers to safety. (H-30035.) 

CLEVELAND, OHIO, Juty 19, 1930. Just after returning from an exhibition flight a 
plane, which had recently received a $100,000 award as the world’s safest airplane, was 
destroyed by fire. The plane had passed numerous strict requirements for safe flying and 
was considered nearly foolproof. This, however, did not prevent its rapid destruction 
when sparks from the motor igniting dry grass on the field started a fire which com- 
municated to the plane. (H-30086.) 

Boston, MAss., SEPTEMBER 4, 1930. Fire occurred in a plane at the local airport 
while an auxiliary gasoline tank was being filled. The fire is thought to have been due 
to static electricity. Flames enveloped the fuselage and right wing and tail service. A fire 
alarm was promptly given and employees responded with fire extinguishers of various 
types and extinguished the fire. The loss was estimated at $2,500 out of a value in excess 
of $18,000. (H-30152.) 








312 AIRPLANE FIRE RECORD. 





International. 

As this autogyro was run out of its hangar at the National Air Races 
in Cleveland, September 7, 1931, backfire of the motor ignited the wing fabric 
of the plane. The pilot and a passenger leaped to safety. The plane was badly 
damaged in spite of the use of first aid fire extinguishing appliances by hangar 
employees. 


CoLtumMBus, OHIo, NOVEMBER 2, 1930. An airplane was being taxied across the air field 
when the gasoline line broke, allowing gasoline to flow on the hot motor and ignite.. The 
pilot escaped, but the plane was destroyed. (H-31013.) 

Rocxrorp, ILt., Jury 23, 1931. As a monoplane was about to take off from the 
airport, motor backfired and ignited the plane. The pilot brought the plane to a stop and 
leaped to safety. (H-32673.) 

CLEVELAND, OHIO, SEPTEMBER 7, 1931. As an autogyro taxied out onto the airport 
field for a take off, backfire caused a fire which destroyed the plane. The pilot and pas- 
senger jumped to safety. (H-32880.) 

LovIsvILLE, Ky., SEPTEMBER 9, 1931. While an airport employee was attempting to 
start an airplane, backfire ignited the fabric of the plane. The pilot was severely burned 
about the face and hands before he could escape, and the plane was badly damaged 
before the fire was extinguished. (H-32869.) 

LovIsvVILLE, Ky., OcToBEerR 26, 1931. A woman pilot narrowly escaped injury when 
her monoplane burst into flames as she was warming the motor preparatory to taking off. 
Vibration is thought to have released a dump valve and allowed gasoline to escape and 
ignite. (H-31767.) 


Crash Fires. 


As noted in the previous airplane fire record (QUARTERLY, January 1930, 
Vol. 23, No. 3, page 263), the reports of crash fires have proved very unsatis- 
factory from a fire record viewpoint. Available data as to the factors causing 
the crash were very meagre or merely a speculation. In almost every case 
reported the plane was destroyed and in most instances the occupants fatally 
burned or killed by the crash or both. 

Comparatively little definite information is available on the factors 
directly responsible for the crashes which resulted in fire. Obviously, motor 
failure forced the plane down in most cases, but data as to whether the failure 





— 
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International. 

Two army aviators lost their lives when their plane crashed in flames at 
Valbuena Field, Mexico City, February 2, 1931. One man was instantly burned 
to death. Spectators dragged the other from the blazing wreckage, but he did 
not long survive his companion. 


was mechanical or due to fuel shortage or other reasons were not given. Many 
fires were undoubtedly the result of the rupturing of the fuel tanks following 
the crash, and ignition came generally through contact of gasoline with hot 
exhaust pipes and motor or by sparks from ignition systems or struck by metal 
parts in contact with other metal members. Six crash fires occurred when 
plane struck high tension wires while taking off or landing. 

The following table gives the causes of crashes and the subsequent fire 
with as much detail as was obtainable from the reports. 


Cause of Crash No. of Fires 
RG GG TROON CRIN oi. 6.006% Sa dee cas eee ed ev nan eae Gi ea hae 28 
Due to fog or bad weather and air conditions. ............ccccccccsceess 22 
Crashed during regular landing (lost flying speed, wind unfavorable, etc.)... 19 
Crashed in take off (collisions with other planes, trees, etc.)............... 18 
Crashed shortly after take off (motor trouble, failed to gain altitude, etc.).. 15 
ROSATI ODDURION G6 6 5.0.0e.o 5 du cwviiessciecadebtilectdasaresedstatuat es 10 
EIN GE, BRCM. 6.66.5 5 0is4 3 Rika ehie be FE We oe Mesus weeseu dea Kae Wentaweke 8 
Cee EN Ue Be OE bos cu weees o beccowa Oe eedale sega eedenereee 5 
GerGeel: OF TROCMAMIEEE TRINIDE 6 io 65. u divc sana Ceectdebnkwoe bi demeneaconeee 3 
EE I 6 ha sob eSe Sew DR SORT dedsike <p eakea Rae nwaa ey ek eae Kena 2 
Fuel of endtivatice plane \GRRAUsteds 6 ooo5 is 55 icccs's eds bn teneeseccvdcunsues 2 
Dassen Cer IetOG Wile COMMON 6.566 6dne Hecslavadewnahav od meted Someuere 2 
FOL CLC CO CCL OPO EE ON 1 
Pilot. overcome by Carbon Monoeide.. . .... 560s ce carscedeccsweenssccicedce 1 
EG CUNO vce oo Fu ec de eke ey ea kiels ow amas «ace'ea pe Wane ware eae Wa wale 46 

OME Si ics enn tederseneene tes Vetusene vanes ese mean terawencerane 181 


Due to the character of the reports it was difficult to definitely ascertain 
whether loss of life was due to the fire or to the crash. Instances where loss 
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of life could be definitely charged to the crash have not been included in this 
record. On the other hand it was obvious in many cases that, but for the fire 
following, the crashed occupants might have been saved even though seriously 
injured. In twenty-four fires, one or more occupants escaped safely, although 
others in the same plane were burned to death or killed. Of the 181 crash fires 
recorded, ali but 42 had fatal results. 

Among the stories of typical crash fires which follow are instances where 
falling airplanes struck buildings. While in some of these cases the fire origi- 
nated in the air, these fires are included here because the damage to the 


buildings was incidental to the crash, rather than to the origin of the airplane 
fire. This feature of the airplane fire problem threatens to become a potential 
hazard to home owners everywhere, particularly in the immediate vicinity of 


airports. 
The table below summarizes the loss of life record following crashes. 


This, together with brief accounts of typical crash fires, will be allowed to 
speak for itself, for in the case of crash fires the blaze follows the crash and 


there is probably little that a fire protectionist can do in such cases. 


Loss of Life in Crash Fires. 


2 3 

‘ as a 4 

a - [= = ~ 
ke we apa £93 2, § Se 
Ss 0 Sg Ee ais ok GE 
6 86 $5 632 68 5 5 
Class Z Zu 23s FOS BE oh i & 
Experimental ............. 19 9 0 28 14 50.0 | 
ee Ae 17 14 1 29 23 79.4 1.3 
Air Mail and Commercial.. 35 23 3 110 77 70.0 2.2 
Pe oe oe rarer 110 93 20 238 187 78.6 1.7 
MES 5 eas ca bee 181 139 24 405 301 74.3 4.7 


It should be borne in mind that the foregoing table may fail to include 
a number of crash fires where no one was injured and hence were not reported. 
This fact might somewhat alter the figures given for “Per Cent Killed” and 
“Fatalities per Fire.”” However, it is felt that the figures given measure to 
some degree, at least, the relative hazard of military, commercial and private 
flying. It will be readily recognized that the large number of fatalities 
ascribed to commercial planes is due to the number of passengers carried 
rather than indicative of a greater life hazard for the class. 

Typical Crash Fires. 

OAKLAND, CALIF., SEPTEMBER 14, 1929. An airplane which caught fire in the air fell 
upon a dwelling house which, with an adjoining building, caught fire and was seriously 
damaged. The two occupants of the plane were burned to death. (H-28257.) 

CaRLE Pace, N. Y., NovEMBER 27, 1929. A large passenger airplane failed to gain 
sufficient altitude after taking off and crashed into four dwellings in a crossroad settle- 
ment half a mile from the airport. The first two houses struck escaped with damaged 
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International. 

When an airplane struck the roof of a house on Staten Island, N. Y., it burst 
into flames. The pilot was thrown out and badly injured, while a passenger in 
the plane was burned to death. An elderly woman in the yard adjacent to the 
house was sprayed with flaming gasoline and fatally burned. Two houses were 
destroyed, 


chimneys and roofs. The third building was wrecked and burned, as the gasoline tank of 
the plane exploded. A fourth dwelling was seriously damaged. (H-28472.) 

Santa Monica, CALir., JANUARY 2, 1930. Ten men lost their lives when two planes 
used in producing a motion picture collided in the air and burst into flames as the gaso- 
line tanks ignited. (H-30040.) 

Kansas City, KANs., JANUARY 27, 1930. A commercial plane carrying five persons 
crashed from a height of 400 feet while preparing to land at the airport. Flames im- 
mediately followed the crash and all of the occupants were burned to death. (H-30037.) 

Ypsttanti, Micu., Aprit 13, 1930. Three men lost their lives when an airplane 
became entangled with the wires of an electric power line as it was about to land at an 
airport. The metal parts of the plane completed the circuit between the wires and the 
earth and became charged to a potential of 4800 volts. The pilot saved his life by 
leaping from the plane, but his passenger received a fatal shock. The plane ignited and 
a mechanic at the airport directed a stream from a fire extinguisher upon the flames. 
The liquid from the extinguisher served as a conductor and the mechanic was instantly 
killed. A bystander also received a fatal shock while attempting to save the mechanic. 
(H-30081.) 

CotumsBus, OHI0, MArcH 29, 1931. A disabled airplane crashed into a street after 
tearing away the corner of the roof of a house. One wing of the plane was ignited by 
contact with high tension wires. Fire was confined to the wing of the plane. (H-31332.) 

Mr. CLEMENS, MicH., JUNE 25, 1931. An airplane crashed and burned at the rear 
of a farmhouse. The walls of the building against which the plane fell were ignited, but 
the fire was extinguished by the fire department before serious damage resulted. 


(H-32662.) 
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International. 


The wreckage of the Western Canada Airway Mail plane which crashed and 
burned on September 25, 1930, at Southesk, Alberta, causing the death of the 
three occupants. 


Cuicaco, It., JuLy 12, 1931. Two pilots were burned to death when a large mono- 
plane crashed from a height of 700 feet near the municipal airport. Gasoline tanks in the 
wings burst into flames and the two men were trapped in the cabin of the flaming plane. 

JONEsBORO, ARK., JULY 12, 1931. A falling airplane struck the roof of a house and 
then crashed to the ground and burst into flames. Two sixteen-year-old girl passengers 
in the plane were trapped and burned to death, while the pilot was severely burned. The 
fire department confined the fire to the plane by use of hose streams. (H-32669.) 

STATEN IsLAND, N. Y., SEPTEMBER 21, 1931. An airplane falling in flames struck the 
roof of a dwelling. The impact caused the explosion of the plane’s gasoline tank, scattering 
the blazing fuel about. An elderly woman in the yard of the house was a victim of the 
blazing gasoline. One occupant of the plane was also fatally burned, but the pilot escaped 
with minor injuries. Fire spread to an adjoining dwelling and both buildings were practi- 
cally destroyed before the fire department brought the blaze under control. (H-32864.) 

NortTH BEND, WASH., NOVEMBER 1, 1931. Five persons were burned to death when 
their airplane was forced down by stormy weather. When the pilot attempted to land on 
a highway the plane immediately caught fire and was destroyed. (H-33363.) 

ARLINGTON, VA., NOVEMBER 7, 1931. Three men were killed when their plane fell 
into a crowded highway and burst into flames*shortly after taking off from the airport. 
The plane failed to gain more than 100 feet altitude after taking off and the motor stalled 
when the pilot attempted to clear some wires near the field. (H-33521.) 


Use of Fire Extinguishing Equipment. 

Little detailed information is available as to the use of fire extinguishing 
equipment on airplane fires. Numerous reports state that the pilot was burned 
in an attempt to extinguish the fire or indicate that an extinguisher was used, 
but beyond this bare statement of fact, details are lacking. It is apparent, 
however, from a number of reports, that when first aid equipment was avail- 
able it was used with more effectiveness than might be anticipated where 
conditions are so favorable for an intense quick blaze. 
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Brief summaries follow of typical cases where fire equipment has been 
used. These have been included, not so much with the thought of proving the 
effectiveness of any particular type of extinguishing device, as to indicate the 
value of such devices as part of the essential equipment of all airplanes. At 
the same time these summaries also give ample proof of their importance as 


a factor in saving life. 

ATLANTIC OCEAN, SEPTEMBER, 1928. Fire occurred during a trans-Atlantic flight 
when a fuel line broke and gasoline was ignited by the hot motor. The plane was flying 
at an altitude of 1500 feet at the time. The fire was extinguished by carbon tetrachloride 
equipment (probably automatic), but not before the metal engine supports and carburetor 
were badly damaged, the cowling burned away and paint blistered. But for this equipment 
the plane would have been destroyed and the pilot killed. (H-30091.) 

Los ANGELES, CAL., AUGUST 28, 1928. Fire occurred with the premature explosion 
of a smoke bomb secreted in the plane for publicity purposes. Upholstery was ignited in 
several places. The prompt use of a carbon tetrachloride extinguisher extinguished the fire 
and saved the lives of the four occupants of the plane. (H-30092.) 

MAumEE Bay, OHIO, JANUARY 16, 1929. A fire occurred in an airplane from the 
ignition of mail sacks, which had been placed on open heaters. The fire was discovered 
while the plane was 2000 feet in the air. The pilot and his mechanic tried to extinguish 
the flames with “chemical throwers,” but were not successful. When that failed, the pilot 
turned the plane back toward land and crashed in a field. He was severely burned and 
had to be rescued from the cockpit. (H-27042.) 

Mr. CLEMENS, MiIcH., NovEMBER 14, 1929. With his plane ablaze a military pilot 
brought his ship to ground safely from an altitude of 1000 feet, leaped from the cockpit 
and put out the fire with an extinguisher. (H-28360.) 

Ponttac, Micu., Aucust 18, 1930. While four passengers, including a woman, fought 
a fire with chemical extinguishers the pilot landed a burning cabin plane from a height of 
3000 feet. The passengers were successful in keeping the fire from the cabin while the 
plane was being brought down, but shortly after they escaped the airplane was wrecked by 
a gasoline explosion. (H-30149.) 

RoseEBurG, ORE., MARCH 2, 1931. Fire occurred in the mail compartment of an air 
transport plane carrying a pilot and three passengers. As smoke filled the cabin one 
of the passengers grabbed a fire extinguisher. and fought the fire while the pilot brought 
the ship down. In landing the plane struck some brush and the lower wings were 
demolished, but the occupants escaped with minor injuries. After landing, the pilot 
completely extinguished the fire and saved the mail, which, although somewhat scorched, 
was not seriously damaged. (H-31291) 

CLEVELAND, OHIO, May 14, 1931. An explosion occurred in the rear of an amphib- 
ian passenger plane shortly after it took off for a trip across Lake Erie. Flames began 
to sputter from the motor immediately following the explosion, but were quickly checked 
when the co-pilot climbed through an opening in the motor compartment and used 
a fire extinguisher. The crippled craft was brought down on the water and towed back 
to the dock. (H-32654) 

ABERDEEN, Mp., May 15, 1931. A tri-motored Richmond-New York transport plane 
with 21 persons aboard caught fire while 1500 feet in the air due to defective insula- 
tion of a heater pipe. While the pilot safely landed the burning plane in a field, the 
co-pilot by use of fire extinguishers prevented the blaze from reaching the motors. 
All of the occupants were able to escape, and soldiers at barracks near by completely 
extinguished the fire. (H-32510) 
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An Unusual Fire Due To Lightning. 


Report by Underwriters Service Association, 
(Member N.F.P.A.) 


An unusual fire attributable to lightning occurred early in the morning 
of July 15, 1931, in the plant of the Associated Apparel Industries, Inc., on 
the outskirts of Belvidere, Illinois. The fire is of particular interest in that 
it is the only instance recorded in the fire record files of the N.F.P.A. Depart- 
ment of Fire Record, where lightning entered a building through the sprinkler 
system. 

The building involved in the fire was a small two-story and basement 
brick structure of mill construction occupied for the manufacture of corsets 
and ladies’ underwear. At the center of the front of the roof over the main 
entrance to the building was a wooden flagpole set in a metal frame. A copper 
cable wound down the pole from the top. Lightning struck the top of the 
flagpole, from whence it passed through the roof of the building and was con- 
ducted through the piping of the sprinkler system. 

Story of the Fire. 

The fire was discovered shortly after midnight by the watchman who 
had just completed his round and was on the main floor of the building. From 
the noise of the crash he was convinced that the building had been struck. A 
second bolt of lightning followed immediately, apparently striking the same 
spot. Following the second crash the watchman heard water running on the 
second floor and rushed up the stairway to investigate. Smoke, which by this 
time filled the upper story, prevented him from seeing very much. The heat 
was intense and he returned downstairs, where he waited a few minutes until 
he thought sufficient time had elapsed for the sprinklers to extinguish what- 
ever fire there might have been. He then shut off the main switch in the 
building controlling the power and light and finally shut off the post valve 
controlling the sprinklers. When he went up to the second floor again he 
could still see sparks and evidences of a smouldering fire across the room 
through the smoke, so he immediately returned to the first floor and opened 
the sprinkler control valve. He states that he had no idea of the number of 
sprinkler heads operating. 

An attempt was then made by the watchman to reach the fire department 
by telephone. This was unsuccessful due to the fact that the line was out 
of service and a near-by neighbor volunteered to notify the fire department 
by driving to town in his automobile. The watchman allowed the sprinklers 
to remain in operation until the arrival of the fire department, when they 
were again shut off. It was then discovered that a large number of sprinklers 
had operated and that the fire was completely extinguished. 
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Lightning struck the wood 
94. flag pole shattering it just 
below the ball and then 
traveling down the metal 
cable, jumped to the steel 
supports at which point the 
roof was pierce 5 2 
Metal conduit from switch 
_-’ box to Sewing table barel 
touched Sprinkler piping here 
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‘Sprinklers under the sewing 
tables were fed from lines on 
the floor below. Two heads 
located beneath the burnin 
table were opened by the fire 


Course of Lightning and Operation of Sprinklers. 

It is evident that lightning first struck the top of the wooden flagpole, 
shattering a wooden collar at the base of the ball, and then traveling down a 
copper cable to the base of the pole, which was held in position by steel braces 
attached to the roof. The lightning jumped from the cable to these steel 
braces, pierced the roof of the building, opening a jagged hole about 18” x 24”, 
and then without burning the roof boards jumped about 18 inches to the 
end of a line of sprinklers in the center of the room. The lightning traveled 
along the sprinkler lines, then jumped to a metal conduit, which passed near 
and almost touched the sprinkler piping. This conduit was the main power line 
supplying a group of sewing machines located on a long table running across 
the width of the building. It was on the table that the fire occurred, resulting 
in the burning of about 8 feet of one end of the table. 

As evidence of the heat caused by the lightning charge at this point, it 
was noted that several metal stays used in corsets were melted together and 
the electric bulb in the light socket was melted without being broken. The 
excessive heat opened 63 sprinklers under the roof, although there was no 
fire present to affect any sprinkler other than those directly over the table. 
Two other sprinklers under the table were also opened by the fire. 


Damage. 

Fire damage was confined to the end of the long sewing table, which was 
badly burned. The lightning damage consisted of a shattered flagpole and 
the hole in the roof. Water damaged electrical equipment, the maple flooring 
on both floors and caused considerable loss through wet stock. The total loss 
is estimated to have been in the vicinity of $30,000. 











S.S. BERMUDA FIRES, 


S. S. Bermuda Fires. 





International. 

Twice within five months the new motor ship “Bermuda,” one of the most 
luxurious liners sailing out of New York, has been swept by fire. The first fire 
occurred on June 17, 1931, in Hamilton, Bermuda. This fire resulted in a loss 
estimated at well over a million dollars and cost the life of one member of the 
crew. 
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International. 

On the night of November 19, 1931, while under repair in a shipyard at 
Belfast, Ireland, fire was again discovered. The fire spread rapidly and as little 
could be done to combat the flames the ship was almost totally destroyed. The 
loss was estimated at $5,000,000. In both these cases, the fire started in the 
superstructure and swept the cabins and upper decks. Both fires occurred at the 
dock side with municipal fire-fighting equipment at hand to supplement the 
ship’s own private protection. 
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Rowlesburg, W. Va., Oil Station Fire. 


A gasoline and oil station fire at Rowlesburg, W. Va., on August 1, 1931, 
which resulted from a most unusual occurrence, furnishes an interesting 
example of the fire hazard of small community gasoline and oil distribution 
stations even where under careful and competent management. Gasoline and 
kerosene were stored in above-ground tanks, as is usual in properties of this 
character. The tanks were of modern gas-tight construction of a type which 
in themselves give no trouble, but no dikes or fire walls were provided to 
retain the liquid in case of its escape from the tanks. 

At the time of the fire a gasoline tank truck was parked at a filling plat- 
form near the center of the property. For some reason the brakes failed to 
hold and the truck coasted off the platform, the rear bumper striking the dis- 
charge valve on a gasoline tank, causing a failure of the piping between the 
valve and the tank, thus allowing the gasoline to escape. The driver of the 
truck, showing unusual presence of mind and courage, drove a wooden plug 
into the broken pipe, stopping the flow of gasoline. A rubbish fire, however, 
was burning about one hundred and fifty feet away and the gasoline, which 
had already escaped, flowed to this fire where it ignited and flashed back, the 
burning gasoline on the ground soon increasing the pressure so that the 
wooden plug. was blown out. The escaping gasoline burned and not being 
confined by any dikes or fire walls spread beyond the property, soon involving 
the lumber piles of an adjoining planing mill. 

The accompanying diagram shows the layout of the property and the 
location of the adjoining lumber piles with respect to the tanks. The truck 
struck the valve on Tank No. 1, which at the time contained 17,000 gallons 
of gasoline. Tank No. 2 contained 9,000 gallons of gasoline, and No. 3 con- 
tained 3,000 gallons of kerosene. The entire contents of Tank No. 1 was 
burned, including that which escaped through the broken pipe and that which 
burned at the vent. 

The safety vents at the top of the two ;gasoline tanks operated, the 
escaping vapors igniting and burning with an intense flame. The tanks them- 
selves, each of 18,000 gallons capacity, were of standard steel construction 
and suffered comparatively little damage other than bulging. Only a fraction 
of the gasoline in Tank No. 2 was consumed. Tank No. 3 was not ignited. 

Rowlesburg had no facilities for coping with a gasoline fire. Practically 
no progress was made towards extinguishment until the escaped gasoline was 
‘This report has been prepared from data supplied by the West Virginia Inspection 


Bureau (member N.F.P.A.), and by the Associated Factory Mutual Fire Insurance Com- 
panies (member N.F.P.A.). 
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Burning of gasoline vapor from the 
tank vents. 


Where the tank 
truck ruptured the 
gasoline pipe. 


View of tanks after the fire. Truck 
which caused the fire is in the fore- 
ground. The lumber piles are beyond 
and at the right of the tanks. 
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consumed. Aid was summoned from several communities including Oakland, 
Md., which sent a 600-gallon pumper, making a 30-mile run over a hill 
country in thirty-six minutes. The local volunteer fire department with 900 
feet of hose on a reel, the pumper from Oakland and another 300-gallon 
pumper which came 24 miles, and a chemical and hose wagon with men from 
12 miles away, did a very creditable piece of fire fighting, and aided by the 
absence of wind, prevented the fire from extending to the near-by planing 
mill and saved two million feet of lumber in storage, as well as exposed resi- 
dences. Eight streams were used from 23-inch hose with 14-inch nozzles. 
The community water supply proved sufficient, some hose streams being taken 
from the direct pumping water system and pumpers taking suction from the 
near-by river. The fire was under control in 2} hours and completely extin- 
guished 24 hours after it started. The total loss was estimated at approxi- 
mately $50,000. 

This fire indicates the desirability of dikes around tanks containing flam- 
mable liquids to retain the liquid in case of any rupture or leak. The desir- 
ability of adequate spacing between tanks and adjoining property, and pro- 
tection of tank and piping against possible physical injury are also indicated. 
This fire likewise shows that ordinary fire protection facilities, even when well 
organized, are not sufficient to cope with flammable liquid fires and that where 
flammable liquid risks are involved adequate foam equipment should be 
available. 
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Springfield, Mass., Lodging House Fire. 


An attempt to extinguish a fire without the aid of the fire department 
and inferior building construction were factors in a fire which occurred early 
on the morning of December 26, 1931, in the so-called New Court Hotel, a 
commercial lodging house, in Springfield, Mass. Eight persons lost their lives 
and many of the thirty or more other occupants of the building made their 
escape with difficulty over fire escapes, or were taken down ladders by firemen. 

The New Court Hotel was a five-story structure with brick exterior walls 
and tinder-like wooden interior. It was located at the corner of East Court 
and Market Streets, having a frontage of approximately 140 feet on East Court 
Street, and a depth of 46 feet. The building was erected about thirty years 
ago. It had wooden floors and, except for two brick interior walls about eight 
feet apart and extending from the front to rear of the building, it had wooden 
partitions throughout. A structural feature forming a serious potential hazard 
was the air spaces along the vertical furring strips between the lath and plaster 
and the outer walls. The building was without fire stops. The open spaces 
between the furring strips extended from the cellar to the roof and their pres- 
ence contributed to the rapid spread of the fire. 

Egress from the building was provided by two stairways about fifty feet 
apart, on the long side of the building, leading from the top floor to East Court 
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International. 
Ruins of New Court Hotel, Springfield, Mass. Showing damage wrought by 
fire which cost the lives of five occupants. Inferior construction and failure to 


call the fire department for what appeared to be an incipient fire were factors 
in this loss. 


This report has been prepared from data furnished through the courtesy of Chief 
William H. Daggett and Building Commissioner Fred W. Lumis, Springfield, Mass. (Mem- 
bers N.F.P.A.) 
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International, 

Fire sweeping through the New Court Hotel at Springfield, Mass. When 
firemen arrived the two upper floors were well involved and before hose streams 
could be brought into action the flames, fanned by a brisk wind, worked their 
way downward into the third floor. 


Street. There were two outside fire escapes, one at either end of the building. 
All four means of egress were used by the occupants in escaping from the fire 
as well as ladders raised by the fire department. It is thought that those wao 
lost their lives were rendered unconscious by smoke and gases before they 
could make any attempt to reach the exits. Those who reached the exits got 
to the ground in safety. 

The building was not equipped with automatic sprinklers or with a 
standpipe. Fire extinguishers were provided in accordance with the regula- 
tions of the State Fire Marshal. The premises are said to have been kept free 
of accumulations of rubbish, for the building was recognized as a fire hazard, 
and periodic inspections had been made to safeguard its occupants as much 
as possible. 

The first alarm for the fire was received by the fire department at 12:38 
A.M. on December 26, 1931. When the firemen arrived after a short run, 
flames were issuing from the windows on the fourth floor, and the two upper 
floors of the building seemed heavily involved. A strong northeast wind fanned 
the flames, which spread rapidly, working their way downward into the third 
floor. The first efforts of the firemen were directed towards the rescue of the 
occupants, after which the fire was attacked and brought under control. 

According to occupants of the building this fire was preceded by a smaller 
blaze which had occurred about a half hour earlier in an apartment on the 
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fifth floor. This fire was presumably 
extinguished by the occupants or em- 
ployees of the building with one or two 
soda-acid extinguishers. The later fire 
appears to have originated in the parti- 
tions on the fourth floor and it seems 
possible it may have been due to unex- 
tinguished embers from the first fire 
working their way into the hollow 
partitions or air spaces and dropping 
down to the floor below, where they 
were fanned into flames by the draft or 
air currents in the partitions. What- 
ever the cause, the fire had gained 
tremendous headway before the arrival 





tntscuatient, er cal a of the fire department. 
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occupants of building in making their three people were in the building when 
egress. Note that fire escape termi- d 
nates on roof of store at second floor the fire broke out. Of these, all escape 
level and descent from this point is byt eight. who were apparently over- 
by fire department ladder, by interior em; PP y ; 
stairway or by jumping. come by smoke or heat and trapped in 
their rooms. The victims included the 
janitor, his wife and two weeks’ old child, who were overcome in their rooms 
on the fourth floor; the assistant janitor; and four others. 
The building was badly damaged, being completely gutted above the 


third floor. The loss has been estimated to be in the vicinity of $100,000. 


Berkeley, California, Gas Explosion. 


An unusual explosion and fire, due to the ignition of escaping natural 
gas, occurred late in the afternoon on December 3, 1931, in a residence at 
Berkeley, California. The house itself was completely demolished and another 
was severely damaged. One bystander was instantly killed, forty-six others 
were injured or burned, and fifteen firemen were seriously hurt—two so badly 
that they died later. 

The house in which the explosion occurred was built on the foundations 
of one destroyed in the conflagration of 1923. A gas service pipe entering the 
basement of the old house had been capped, and when the new one was 
erected a new service was introduced to supply gas for the furnace, water 
heater, and range. It was the old capped pipe which caused the trouble. 


This report has been prepared from data furnished by Mr. Clarence Heller, member 
N.F.P.A. 
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Acme. 

When gas, escaping from an uncapped pipe in the basement, ignited and 
exploded, this dwelling at Berkeley, Cal., was wrecked and burned. More than 
sixty firemen and bystanders were injured, three of them so severely that they 
later died. 


Story of the Fire. 

The odor of leaking gas had been apparent about the house for some time 
and the eighteen-year-old son of the owner and a boy companion went to the 
basement to investigate the source of the leak. They concluded that the gas 
was escaping around the cap of the disused pipe. They attempted to tighten 
the cap, but were unable to do so and accordingly gave it a turn in the oppo- 
site direction, intending to put white lead in the screw threads. The cap was 
turned a little too far and blew off. One of the boys endeavored to replace it, 
but was unsuccessful in the attempt because of the pressure of the gas and 
the fact that he was being overcome. The other, after vainly trying to turn 
off the pilot light in the gas furnace, ran out to find the shut-off valve near 
the meter. The first boy then ran upstairs to warn his mother. 

When the escaping gas reached the pilot light a mild explosion occurred. 
This did little damage, but the gas from the uncapped pipe ignited and set 
the basement ceiling on fire. The fire department was called and the blaze 
was extinguished without difficulty. In the excitement neither of the boys 
thought to tell the firemen about the gas leak, and when the firemen extin- 
guished the fire they also extinguished the gas flame from the uncapped pipe. 
The gas continued to flood the basement and the house, and thereupon the 
fire chief ordered the gas shut off at the meter. This was a logical thing to do, 
but while it shut off the pilot light in the furnace it did not check the flow of 
gas from the uncapped pipe, which was not connected to the meter. When 
the chief discovered this he ordered the pipe capped. 

In the meantime windows and doors had been opened and a highly explo- 
sive mixture of gas and air had been formed. A spark or a smouldering ember 
ignited it and a terrific explosion resulted. The dwelling was wrecked, the 
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walls crumbled, and portions of the roof were hurled through the air in all 
directions. The adjoining house was badly damaged and a fire truck in 
front of the house was buried in the débris. Flames broke out in the wreckage. 
The loss of life and injuries were a direct result of the explosion. The 
bystander who was killed was a student at the University of California who 
was watching the fire. He was struck in the face by a timber. The firemen 
who were killed and injured were inside the house at the moment of the explo- 
sion and could not make their escape before the building collapsed. The other 
injured persons, firemen and spectators, were struck by flying débris or burned 
by the blast of the explosion. An indirect loss of life due to the fire occurred 
when the father of one of the firemen, slightly injured by the explosion, passed 
away due to the shock of learning of his son’s presence in the explosion. 


Fires in Which There Was Loss of Life. 


Since the publication of the October QuaRTERLY, the N.F.P.A. Depart- 
ment of Fire Record has received from various sources 138 reports of fires in 
which loss of life has occurred. While the number of fires reported to the 
N.F.P.A. is but a small fraction of the total number that have occurred during 


Loss of Life Fires, October-December, 1931. 


This is a typical rather than a complete record, presented to show the conditions 
under which loss of life occurs, that they may be known and guarded against. The total 
loss of life by fire in the United States is estimated at 10,000 annually. 


Lives Lost 
Class of Fire No. Fires Men Women Children Total 
EN a6. 6 eck os a as eee ke ws 6 14 0 2 16 
Apartments, lodgings, tenements, etc..... 13 13 5 8 26 
PI I 5k 6is ove scene bbe bac pes 12 10 6 1 17 
PR EMI oa voce esthaseceeeees 6 3 1 0 ao 3 
RN RINNE os io 605. se cvs ee ¥ oo odes 39 9 15 32 56 
DTT. ook cc cc ccc cs seceies 27 19 10 11 40 
Garages and filling stations............. 4 4 Go 0 4 
Industrial occupancies.................. 5 5 0 0 5 
PNM, notes cs 0a 4b ep staat ounce ai 3 13 0 0 13 
EN So ooh ere ch oo4e cone nes 4 6 0 0 6 
NE SONY oi 585e oe ois ois we va sicie'ee 2 9 0 0 9 
DN EP er xis aoieiss 64> nao s rete cuws 1 1 0 0 1 
IIE sah So dais sed od eae eee 5 6 0 0 6 
Other than buildings...............05.% 8 7 0 4 11 
Pee NEE 5) o sc asin sset chee e ves 1 2 0 0 3 
PN IEE 6c soe ee ses ecw tse 1 2 0 0 2 
CROSD 00 GIRTIS. 5.55 ox 6 ce oes be eecos 3 3 0 0 3 
RTO, aie cc scecdc ws ee beter ee ws 1 3 0 O 3 
A ath dee hei k odcw ea Rae cues 138 127 36 60 223 





This table is made up from reports received by the Department of Fire Record 
between October 1 and December 31, 1931. A few of the fires included herein occurred 
prior to October 1, but were not reported until after that date. 
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this period, the volume of data is sufficient to indicate the predominating 
causes of loss of life. A total of 223 lives were lost in the fires included in 
this tabulation. 

Three institution fires were recorded involving a total loss of thirteen 
lives. The largest loss of life in an institution occurred on November 2, 1931, 
when fire destroyed a cottage ward of a hospital for insane at Penetang, 
Ontario. Nine male patients lost their lives in the fire. On December 14, 
1931, a hospital for insane near Charlottetewn, Prince Edward Island, was 
destroyed. Two patients were burned to death and a third was killed by 
jumping. More than three hundred other patients were led to safety by 
attendants, although the building was totally destroyed. The third institution 
fire occurred on December 15, 1931, in a Soldiers’ Home in Washington, 
D. C., where one aged inmate died as the result of smoking in bed. 


Causes of Loss of Life, October-December, 1931. 


Fatalities classified according to the immediate cause of the loss of life rather than 
according to the cause of the fire. 

Cause Women’ Children Total 
Airplane fires 16 
Automobile fires 17 
Children and matches 
Cleaning with gasoline 
Clothing ignited from gas stove or heater 
Clothing ignited from bonfire or rubbish fire. . 
Escaping from fire—drowned 
Escaping from fire—jumped 
Explosion—blow torch 
Explosion—sewerage plant 
Explosion—city gas 
Explosion—gasoline lamp 
Explosion—gasoline stove 
Explosion—gasoline (no details) 
Explosion—gasoline tank or tractor 
Explosion—gasoline on tanker 
Explosion—garage furnace................... 
Explosion—illicit | still 
Explosion—kerosene lamp 
Explosion—kerosene stove 
Explosion—mine 
Explosion—stove (no details) 
Explosion—cause unknown 
Fighting forest fire 
Fire fighting 
Gasoline used to start fire 
Ignition of flammable liquids or vapors 
Kerosene used to start fire 
Overcome by smoke—suffocation 
Railroad fires 
Re-entering burning building 
Responding to alarms 
Shock or after effects of fire 
Smoking in bed 
Trapped in burning building 
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An analysis of the loss of seventy-five lives recorded as “trapped in burn- 
ing buildings” indicates that there were an unusual number of instances where 
the victims were children locked in the house while their parents were away. 


Typical Loss of Life Fires. 


Automobile Fire, 

L-1369. Putnam, Conn., OcToBER 24, 1931. A match carelessly 
thrown to the floor of an automobile started a fire which caused fatal injuries 
to two men. The match ignited a rug upon which gasoline had been spilled. 
The fire caused the driver to lose control of the car, which went over an em- 
bankment and turned over. The driver escaped with minor burns, but his 
two passengers were trapped and burned to death. 


Children and Matches. 

L-1358. Bristot, R. I., OctoBer 9, 1931. A four-year-old girl was 
burned to death in the yard near her home when her clothing caught fire while 
she was playing with matches. Unknown to her parents she took matches from 
the kitchen to ignite a pile of papers in the yard. 

Farm Fire. 

L-1371. WarRENTON, VA., OCTOBER 27, 1931. Two men were burned 
to death and three were injured as a result of a fire which started when 
sparks from a threshing machine ignited a straw pile. The men attempted to 
save the threshing machine ftom the fire by means of a tractor. The heat 
from the fire caused the gasoline in the tractor to explode, resulting in the 


fatal burns. 
Children Alone in the House. 


L-1355. East NortHport, L. I., OcToBer 1, 1931. A nine-months’ old 
child was burned to death while left alone at its home. The child’s mother 
took her other children to school and the fire occurred while she was out. She 
was absent from the house only ten minutes. 

L-1377. ALEXANDRIA, VA., NOVEMBER 6, 1931. A three-year-old child 
was locked in his home while his mother went out to watch a funeral proces- 
sion. The child started a fire with matches. A five-year-old brother returned 
home and discovered the fire. But for locked doors, neighbors would probably 
have been in time to prevent the loss of life. 

L-1399. BrooktyNn, N. Y., NOVEMBER 26, 1931. A year-old infant was 
burned to death in a fire which occurred while four children were left alone 
in their tenement home. The children were left at the dinner table while the 
mother went out to make a purchase. When she returned the building was in 
flames. The three older children had been saved by persons discovering the 
fire, but the baby died in his chair. ‘ 
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